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Introduction 



A Viorendoel Truss is composed of a series of rec- 
tangular or trapezoidal panels without diagonal members. 

It is named for its inventor. Professor Arthur Vierendeel 
of the University of Louvain in Belgium. This type of 
truss has been popular in Europe, particularly in Belgium, 
since 1896 when the first bridge of this type was built 
in that country. In the United States its use to date 
has been limited to concrete viaduct bents, small roof 
trusses, and rigid frame foundations for buildings. It 
has been reported that a bridge using a concrete Vieren- 
deel Truss system has boon built recently on the West 
Coast, but as yet there is no printed matter available 
on that project.. 

The Vierendeel presents an exceptionally good ap- 
pearance, the elimination of diagonals allowing a very 
clean looking structure,.. Its slow adaption in this 
Country may be attributed to two factors; (1) until re- 
cently the only methods of solution were extremely long 
and tedious, sufficiently so to discourage only the 
most able and experienced in the field of structural de- 
sign, and (2) the use of this truss has boon so limited 
in this country that very few examples are available from 
which to make an intelligent investigation of the econo- 
mic aspects of the problem, 
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METHOD OP SOLUTION 



The method of solution used throughout this 
thesis was an application of slope deflection as outlined 
by Mr. A. Amirikian in his "Analysis of Rigid Frames' 1 « 
While thero are other methods available for the solu- 
tion of Vicrendeel trusses it was felt that the proce- 
dure outlined by Mr. Amirikian was the simplest and most 
direct approach to the problem published to date. Inas- 
much as his text has become a standard addition to all 
libraries of treatises on Indeterminate Structures, 
none of the derivations will be presented here and only 
a brief outline of the basic formulae and procedures 
will be giveni 

By way of simplifying the fundamental momont equa- 
tion of a member having constant moment of inertia and 
modulus of elasticity 



AB * 2 E I ( 26 A ■# 9 B - 3 £ ) 



the following abbreviated form is used 
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This simplification is used throughout the solution 
and greatly reduces the tcdiou3noss of the more complex 
equations . 

Upon connecting four of these beams to form a panel 
and a series of panels to form a truss, the interdepen- 
dence of the members and joints becomes pronounced. In 
order to consider the effect of varying stiffnesses in 
members forming or adjacent to a joint on both the moment 
at the joint and the deflection in the beam, expressions 
are developed for each joint encountered. Those expres- 
sions will be known hereafter as the Joint and Reflection 
Equations. Likewise the moments obtained in the solu- 
tion of any joint will vary widely with the shape of the 
panel, moments and shears applied and location of ap- 
plication, and the stiffnesses of the panel under con- 
sideration. In order to take these variables into con- 
sideration, Load Constant Equations are derived for each 
joint. Upon solution of those equations the load constant 
is equated to the Joint and Deflection equations which 
arc then solved to find the deflection angles of the 
joints and the deflection of the adjacent member. Be- 
cause of its basic nature the fundamental expression for 
the load constants of a typical panel are reproduced here 
in part. 
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7' - overturning moment of the extern? 1 forces 
trken about the bottom of the panel. 

H - shear, i.e., the sum of the later? 1 forces 



above the panel. 

V s vertic-1 reaction just above the bottom joint 
of the panel. 

U } \ s end moments at top. 

Hg x end moments at bottom. 

Q, s values of load constant for joint or panel 
under consideration. 
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By substituting the right hand part of eouation (c) 
in a previously developed sheer expression for a typicr 1 
joint equation we arrive at load constants for a typical 
panel 

q of R - Hh - nil 

( 2--mTTE ; /-k 3 ) 

Q of A ( n ki -k P ) ( Hh -mK *) 

( 2-:n) (k--k 3 ) 

q of B r k 2 (ml! Fh) 

( 2-m) (kg - k 3 ) 

Further importance is attached to equation (c) inas- 
much as it acts as a check for the moment values ob- 
tained in the solution of any panel, 

The procedure for the solution of Vierendeel trusses 
is an adaptation of this single panel solution. In order 
to avoid the difficulty of an exact solution the truss 
is first treated as a system of separate and independent 
panels. Each panel is solved .for its own load neglecting 
moment introduced from other panels via the joints. 

To compensate for the error introduced in the original 
computation the solution isrepeated, thi s time using 
the moments obtained from adjacent ^anels as the new 
load constants for the panel being solved. The proce- 
dure is repeated, again interchanging moment increments 
between panels. Inasmuch r 3 these increments diminish 
in size rapidly, two corrections will ordinarily pro- 
vide a solution of sufficient accuracy. . • 
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The final moment will be the rl ,ebrr ic sum of the 
original moment determination and the successive in- 
crements . 

]?or the Vierendeel truss used in this design with 
c 11 lords applied ft the _anel points and the u x per 
and lower chords having the sme stiffness ratio, the 
deflection angles of the sop chord joints will equal 
those of the respective bottom chord joints, rnd the 
joint and deflection eruptions become: 



l.blCn - Er. -- (3 ~ m)(nk 1 - k c ) A - 

* 2T2"^mT^“ 

2g - (3 - 2m) (nk-^ - ko) B = -0, A 

r ' ~2[T~% t 

k. - 1 5K i -(3 - 2m) k. B - 

2[2~ mT 



k 2 " 


(3 - m)kg 


A = _, Tb 
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2(2 mT 
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(3 - in) A - 


(3 - 2ip)B 




2(2 


- mT 



These equations, with appropriate K rnd angle notation 
are set up for each of the eight panels and equated to 
the corresponding load constants as obtrined from the 
following formulae: 

-q A = (nk x - k 2 )(m! T 1 - Hpl^ 

~2j2 - m)kg 

~ ( H l*l " ^-l) 

“ 2(2 "mT 

q R l = - m r. ± 

2X2 ~“m)ki- 
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Thu two 3 t nations ir. a and 3 obtained from the solu- 
tions of these sot? of e notions are then solved 
simultaneously and t hi vo,lue for R]_ determined. bub- 
otituting in the fundamental moment formulae 

i t -,j3 s X (A i B - Ri) 

2 

1 r K (B •> £. - Rj_) 

2 

the original moment v. lues for til . panel am obtained. 
Thesu moments are then corrected and the sum of the 
original moment plus corrections givu us the final 
moment values. 

Influence lines wore plotted for the final mo- 
ment values ' nd design moments based, on the combined 
loadings of one R-60 railroad rail and one lane of 
H15 - S12 - 44 highway loading were computed.- 
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PURPOSE 



The purpose of this investigation is to deter- 
iimie the influence of the rssumed stiffnesses of the 
memb *rs upon the eventua] design of the truss. 

In the design of a Vierendeel truss by the me- 
thod previously described, the first step is to 
assum. a basic truss and loading system- A solution 
is then worked for this primary system, corrected 
for the actual loads r -nd conditions, and the solu- 
tion repented '-ith appropriate corrections to arrive 
at the final design, user 11 three or more solutions 
being re uired. 

Upon embarking upon this type of solution, the 
engineer is faced with two fundamental assumptions, 
(a) the loading to be used, and (b) the stiffnesses 
to select for his members. The first of these may 
be handled in the convention-' - 1 man ier, i,e, assume 
loading of one kip and compute values for plotting 
influence lines to which he m' y later apply his de- 
sign lO'-'ds. 

The second assumption, selecting appropriate 
stiffnesses for his members, presents a more diffi- 
cult problem. Unfortunately so little material has 
been published on Vierendeel trusses in this coun- 
try that there is little to ^uide him in this 3 tep. 
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■Likewise the rarity of this type of at ru<- (' ere ir. 
the United States makes it extreme 1 ,)" unlikely t.hrf 
he could obtain my useful data on existing truss- 
es of this typo. Obviously it is up to the engi- 
neer to make such r resumptions as he sees fib In 
**rder to do this properly he should, of murae, 
have some a.dv; need knowledge of til • disr/ i'bu tior: 
of moments throughout tm truss in order that he 
could correctly proportion his stiffnesses to their 
appropriate moments, xirevious experience lack- 
ing, he -rill be forced to estimate the probable 
moment intensities and select stiffnesses accord- 
ingly. This procedure leases much to be desired, 
for regardless of r. man's previous experience it 
is not to be expected that he could closely approx- 
imate the distribution of moments -in a cru.ss en- 
tirely unfamiliar to him, and his stiffness values 
will be subject to the same decree of uncertainty. 

The Question not; arises r.s to the degree in 
which the assumed values of stiffnesses will a.ffect 
the solution of the truss. It will be noted that 
the stiffness factor K occurs in four of the six 
basic eua Lions for the solution, and it mi&ht be 
supposed that any wide variation in the true and 
assumed values of K would produce a similar 






variation in the moment values obtains. 



7 t is the 



purpose of this thesis to determine the effect of 
widely varyin 0 stiffness t- lues upon moments in . 
typict 1 Vierendeel truss c The case so hooted vra 3 
for a 240 foot lift sp; n for a lift bridge across 
the entrance to - harbor inlet. The sum is to 
carry one lane of higlivrj tr?ffic on each side of 
a single track standard gcuge railway. 
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fluST SOLUTION 

j'or the first solution K values /ore. chosen pri- 
marily from srmplo problems accompf r./.Ln to e.n f rti'O.i 
on Vierendool trusses by :"r. Danr Young in tbo 1931 
Proceedings of the A. S. C. E, V/hetho.v or c hr. 
Young intendedthvt too stiffness vrlu*v' m Li: p^ot - 
lcm should closely r p proximo t e actual o audit: -ns is 
unknown. On the condition th't those values might 
rp proximate the trend of moment distribution, our 
assumed values were made to follov/ a similar pattern 
of variation. 
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SECOND SOLUTION 



For the second solution the values of h were 
arrived at Toy using the moments obtained in the 
first solution, Since 




it was possible to solve directly for a value of 
If j inasmuch as members of constant depth (30") were 
proi osed to improve the appearance of the truss and 
f and L were known values. In this way it was 
possible to determine the effect of closely approx- 
imating moment and stiffness values throughout the 
truss , 
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THIRD SOLUTION 



Tor the third solution all X values v/uro assumed 
to be unity. It was felt thrt since both mourn - < r.d 
stiffness values very throughout the brass thi t by 
holding one of these constant it might he possible to 
observe the variation of the other. In this wry th,„ 
stiffness values of the second 30 t of computations 
of any truss might be made to closely approximate 
the stiffnesses required by the actual moments ' nd 
thus expedite and simplify the final design of the 
truss. 
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FOURTH SOLUTION 



For purposes of contrast the stiffness values of 
the fourth solution were taken exactly opposite .c 
those of the first solution. In other word-.; the same 
numerical values were used but varying : n an inverse 
order of the first solution. In this way it was 
hoped to observe the effect of the direction of var- 
iations of stiffness values upon the moments com- 
puted. 
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DESIGN HOI BENTS 



ember 


Set 1 


Set 2 


Set 3 


Set 4 




K 


K 


K 


n 


K 


K 


r Sd 
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i'- 


AA ' 


4 


7,362 


160 




7 , 222 


1 


7.689 


i 


7,987 


SB* 


3 


11,745 


232 


11, 762 


1 


10,600 


i 


9,030 


CC 1 


2 


7,243 


136 


7,575 


1 


7,781 


■cj 


8,497 


DD’ 


1 


4,046 


74 


4,447 


1 


5,170 


3 


5,844 


I]E’ 


1 


2,593 


47 


3,000 


1 


3,282 


4 


3,435 


AB 


2 


7,958 


200 


7,222 


1 


7,689 


4 


7,987 


BC 


3 


5,360 


134 


5,492 


1 


5,465 


4 


7,329 


CD 


4 


3,548 


90 


3,529 


1 


4,043 


3 


4 , 436 


DE 


4 


3,790 


95 


2,877 


1 


3,020 


r. 

(C 


2,986 
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.tf'or purposes of clarity the tabulated results 
of the moment solutions have been put in b raph form 
on the following pages. Taking web and chord members 
seperately the values of moment and stiffness were 
plotted for each member for a given solution. The 
plotted points were then connected in order to in- 
dicate the trends of variation of both moment and 
stiffness. With one exception the moments and stiff- 
nesses as plotted represent the actual values ob- 
tained nd used in the solution. The one exception 
is in the case of the second solution. Here the 
values of K ranged from 200 to 47 and would have 
been at best unwieldy to plot on the scale adopted. 
Inasmuch as the numerical value of K appears to aff- 
ect the solution only in its relative size compared 
to the other K values the K’s for this solution were 
plotted on a relative scale. By taking K s 47 as 
unity the other K values were reduced to the same 
relative scale by dividing by 47, greatly simplify- 
ing plotting operations and presenting a better me- 
thod of comparison with the other solutions. 

In examining the first solution curves there 
is little evidence to indicate any direct relation- 
ship in the variation of the K values assumed and 
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the moments obtained* In the case of the web members, 
CC * anc DD* have similar relationships of moment and 
stiffness. There is an inverse relationship occurr- 
ing in the case of the other three members. As for 
the chord members, the inverse relationship exists 
throughout^ high moment ve»lues accompanying low 
stiffness values and vice versa. 
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FIRST SOLUTION 




The second, solution represents a. case in which 
the general trend of moment values closely follows 
the trend of the stiffness values assumed* with the 
sole exception of member DE. It is to be noted 
that there is no proportionality or direct relation- 
ship between the values of K and If. Whi le the pic- 
ture thus presented might seem to indica.te a gener- 
al tendency for moment values to follow stiffness 
assumptions, it must be remembered that the stiff- 
ness values for this solution were obtained direct- 
ly from the moment values of the previous solution. 
In effect the moment values have ch.nged but little 
and by the nature of their ssumption it is to be 
expected that the stiffness values would vary in 
much the same way as the moment values. 
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Thu third, solution is unicue in thr t it presents 
?ti unvarying stiffness Curve, all values of K being 

I 

unity. It is to be noticed thrt in neither size nor 
pattern of variation do the moment values differ sub- 
stantially from the previous solutions. At no place 
do either of the moment curves display any tendency 
to follow or parallel the trend of the K values ass- 
umed. 
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THIRD SOLUTION 




The fourth solution graph represents a, system 
of stiffness values assumed, in an exactly inverse or- 
der 4 of those chosen for the first solution. Contrary 
to the results obtained in that solution we now find 
th r t the chord moments tend to follow the same gen- 
eral pattern as their corresponding K values while 

J 

tho web members follow a completely dissimilar path 
from their K values. As before ther . is but little 
variation in either the size or trend of the moments 
obtained as compared with the resultant moments of 
the first solution. 
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FOURTH SOLUTION 





conc fusions 



The results obtained from the four solutions 
presented show hut one common trend, i.e, in no 
cose do the results, nt moments of any solution dif- 
fer widely from those of rny other solution. Con- 
versely the stiffness values assumed for c.ny one 
solution differ widely from those of all other 
solutions. Ho relating tendencies are disclosed, 
a lower stiffness value does not in every case 
bring a. lower moment nor does a, higher stiffness 
value display any significant effect on moments 
obtained. Likewise c change in the direction of 
variation of stiffness values seems to have little 
effect on the moments obtained. Therefore it must 
be concluded that the size, direction, or degree 
of variation of assumed values of stiffness of mem- 
bers does not materially affect the moments obtained 
in the first solution of a Vierendoel truss by this 
method. 

In view of these conclusions it is recommended 
that in the solution of trusses by this method the 
first solution be worked r ith the assumption of all 
K values as unity. Such an assumption would permit 
a simpler and cuicker solution of the truss with no 
loss of accuracy. 
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„ (.625x30 - .0482X56.23) _ „ -, 0 

'%= A T33^1 " 4,12 



c . (.625x30 - .048 2x56.25) 
^ r 3~ 15.60 



r 1.03 



Panel 4 



Qd= (-.25) (0 r. 37 5x30) ; -2.81 



_ (- .375x30 - 0) _ n 

"55E- _ “«• 



81 



- (-.3 75x50 - 0) _ 
/jR 4 ~ 4x4 



.70 



Panel 5 



-Qe= -3.75 

-%r -3.75 

Q Rr = -0.038 
Panel 6 



-Q,p= -3.288 
-Qq= -3.204 

%lg = -0*82 



Panel 7 



- Qq- -3.496 
-Qjp -3.332 
% 7 = - 1*164 



Panel 8 



-Qh= -3.584 



-Ql= -2.908 
Qr 8 = -1*792 



.0866 


.0482 


.0482 


C 


0 


.0482 


. C 443 


.0866 


.0942 


.0463 


. 050' 7 


0 


0 


.0507 


.0463 


.0942 


.5 


. 5 


. 5 


.5 


-.3 


- .5 


- .5 


-.5 


15 


30 


45 


60 


- 60 


-45 


-30 


-15 



Panel 1 

-Q, a = (-.222 ) ( .0866x15 - .5x30) = 3.04 
“Or s (.5x30 - .0866x15) = 3.59 

3732 

Or, • (.5x30 - .0866x15) = 1.79 

x 7763 

Panel 2 

-OB = (-.243) ( .0443x30 - .5x30) . 3,32 

-Or. a (.5x30 - .0443x30) - 3.49 
3.32 

r (. 5x30 - .0443x30 ) - 1.16 
2 11.76 



i 






m J i 





Panel 3 



Panel 



Panel 



Panel 



Panel 



-Q c r (- .25) ( . 0482x45 - .5x30) = 3.21 



-On r (.5x30 - .0482x45) = 3.30 

3733” 

- ( .5x30 - .0482x45) = ,82 
' 15". 60 



4 



-% = (-.25) (0 - .5x30) E 3.75 

-Op = (.5x^0 - 0) - 3.75 
4 



W ( .5x30 - 0 ) = ,94 
4x4 

5 

-ftg = -2.31 
-Op Z -2.81 

V "°* 70 

6 

-Op.r -”2.47 
-Q g - -2.40 
”0.62 

2.18 
2.67 
1.34 



Panel 8 



Vr 


-2.62 


- - 


f ‘H = 


-2.50 


-Oi = - 


-3 

1 1 


-0.87 


i 

1 1 

00 

gi 

o’ 



- 11 - 



/ . . 



^ i 



t* ■. 

• V" t ■ “ 



- i r 



INFLUENCE LINES - JOINT CONSTANTS 



Panel 1 



LOAD AT B 



~1 

'1.5x4 Jr 2+ ( 5- .0866 ) ( .0942x4-2 ) ,A 
j_ 2 ( 2 -.08&6) J 



l'+-(3- .17 ) ( .0942x4 
ST2"".W6T 



-4 



B = -Q 



6.77A - .25B s 5.32 



2 4*1.5 x 3 - ( 3- .17 )2 ~1 b -f j2 

2(2 - ,0866 I 1 3 
-3 U 



(3 -.0866)2 
2(2 -.0866) 



A - 



“Qb 



5.02B - .52A - 6.27 
Solving Simultaneously 

A « 0.82 B = 1.33 

R 1 * ( 3 -.0866) >82-4* (3 - .17)1 .33 4- 3.14 - 4.76 

2(2 -.0866) 



Panel 2 



1.5x3 + 3 4- 



(3-. 0443) (.0463x3-3) 1 B 

2 (2-. 0443) J 



3 4- (3-,09)( .0463x3-3) 
2 2 (2-. 0443) 







3 -f 1.5x2 



5.34B - ,62C a -1.16 



(3-.0886)3~1 C -H3 - (3-. 0443)3 

2T&T&&5J j )S 2'(2-‘:6’l43T 




3*770 - . 76B a -1.21 



Solving Simultaneously 

B = -.26 C - -.37 

Bg - ( 3-. 0443) (-.26) H- (3-. 09) (-.37) -.40 - .-,87 

2(2 - .0443) 
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Panel 3 



i 1 .5x2+4 - 



Panel 4 



r - "j 

y (3-. 0482) ( .0507x2-4) C - (2 + (3- .0964) ( .0507x2-4 )j 
2T^ToWT J 2T2-.6482) — 



2(£- f 6’482T 

4.05 C - ,9 D : *1 ,16 



4 i 1.5 - ( 3-. 0964)4 D +12 - ( 3- « 0482 ) 4 j C s -Qn 
L 2 (2 -.0482)“ 2 (2-. 6462 )j 

2.53 D - 1.02 C - 1.19 



Solving Simultaneously 

1 C — 1 — » 43 

D a -.64 



- (3-. 0482) (-.43) + (3-. 0964) (**64) -*30 a -1*10 
2 (2-, 0482 j : 



"j 1 

I 1 • 5x1 v 4 4* 3 ( -4 ) ; D *f 2 + 3 ( —4 ) <E = — 0,-n 

4 J U 4 J. 

2.5 D - 1 -E s -.94 . 



‘,4 + 1 .5x1 - 3x4 S E r ■ 4 3x4 | D - -Q-, 

»- T- ' 3 “J 

2.5 E - 1 D r -.94 
Solving Simultaneously 

D - -.63 

E s -.63 . 



R 4 - 5(-.63) k 3 (-.63 -) - *23- - -1.18 
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V- 










Panel 5 



Panel 6 



r i . 5 x 1 + 4 



P - 4 E s -.94 



jl .5 x 1 + 4 * E - 4 P s -.94 
4J 4 



i 



E *5 — . 63 
F - -.63 

He = 3 (-.63 - *63 ) -.23 : -.94 -.23 r -1.17 



1.5 x 2 + 4 + ( 5-. 0482) ( ,0507 x 2 - 4 )'g 
L 2(2-. 0482) J 

+ 4- (3 - 2 xi0482) ( *0507 x 2 - 4)1 P - -.80 

I 2 2{2-i0482) .j 

4.06 G — 0.89 P m —.80 



4+1. 5x1 - (3-2x. 0482)4 



P 4-j 4 - (3-. 0482)4 






‘2 ( 2-. 04 82)" J [£ 2 (2-. 0482)' 

2.53 P - 1.02 G = -.82 
Solving Simultaneously 



G s —.82 



P ~ -.47 
G = -.30 



= - (3- .0482 )x.30 - (3-2x, 0482 )x. 47 -.21 - -.78 

6 srs-wss t 
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-** 






Panel 7 



,1.5x343+ (3-. 0443) ( .0463x3-3)1 H 

2"('S-.0^3y J 

+ 3 + ( 3-2x.0445) ( .0463x5-3 )f G = -0.83 
(2 2(2-. 0443) J 

5.34 H - >62 G = -.83 

. 3 + 1.5 x 2 - (3~2x ‘.0443)3] G + ' 3 - (3-. 0433)3*1 H 3 -.87 

2 (2-. 0443) J \2 2 (2-. 0433}] 

3.77 G - .76 H = -.87 

Solving Simultaneously 

Go- .27 
H a -.19 



R„ = - (3- .0443)x.l9 4 (3~2x.0443)x- .27 ■ -0.29 = -*63 
' 2 (2- *0443) 



Panel 8 



,1.5 x 4 



2 + ( 3-. 0866) ( .0942x4-2 ) i I 4 , 2+ ( 5-2x . 0866 ). ( . 0942x4-2 )~j H 



2 (2 -.0866 ) 



( - 2 



'2 (2-. 0866)" 



= -.73 

6.77 I -.20 H - -.73 






(3-2x. 0866)2 j 


H +12 


- (3-. 0866) 2 | I 


2 (2-. 0866) J 


i? 


2 (£- .0866 ) j 


5.02 H - .52 


Is-, 


49 



s 



Solving Simultaneously 

H - -0.21 

I a -0.11 



Ro - - ( 3- , 0866 )x .11 - ( 3-2x.0866 ) - ,21 - 0.49 - ,73 
8 " 2{ , 2-.6'§6l") 



- 15 - 



Influence Junes 
Load at C 



Joint Constants 



Panel 1 



6.77A - .2 B : 4.56 

- . 5 2 A + 5.0233 = 5,38 
Solving Simultaneously 



A r .71 
B = 1.14 



Hi 



(3 - .08 66) . 71 4 (3 - .17 )1.14 g &Q 
2(2 - .0866) 



Panel 2 

5.34B - . 62C = 4.98 
3.77C - . 76B = 5.23 
Solving Simultaneously 

B = 1.14 
C = 1.62 



(3 - .0443)B * (3 - ,0886)C 
2(2 - .0443) 



1.76 = 



Panel 3 



4.05C - .9 D = -2.23 

2.53D - 1.02C = -1.19 
Solving Simultaneously 

C = -.72 



D = -.76 

r - (3 - .0482) ( - .72) (5 - .0 964)(-.76) 

3 2(2 - .0482) 



4.07 



..80 



- .59 



Panel 4 



2.5D - 


IE = 


-1.87 


2.5E - 


ID = 


-1.87 



Solving Simultaneously 

D = -1.25 
E = -1.25 



R 4 



5 ( - 1 ♦ 25 ) ■+ 3(-1.25) _ 4? 
4 



-2.34 



Panel 5 

E s -1.25 
E - -1.25 
R 5 = -2.34 
Panel 6 

E = -0.94 
G r -0.60 
Rg= -1.56 
Panel 7 

G = -0.54 
H - -0.37 
R 7 r -1.27 
Panel 8 

H = -0.41 
I = -0.23 
R 8 = -1.45 
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Influence Lines - Joint Constants 



Load at D 



Panel 1 



6.77A - .2 B = 3.81 

- .52A -I- 5.02B = 4.49 
Solving Simultaneously 

A = .59 
B = .96 



Hi 

Panel 2 



(3 - .0866) .59 -j. (5 - .17) .96 
2(2 - .0866) 

5.34B - . 62C = 4.16 
3.77C - . 7 6B = 4.36 



Solving Simultaneously 

B = .94 



C = 1.34 



R: 



(3 - ,0443)B + (3 - .0886)C 
2(2 - .0443) 



1.48 = 3,18 



Panel 3 



4.05C - . 9D = 4.02 

2.53D - 1.02C = 4.12 
Solving Simultaneously 

C = 1.49 
D = 2.23 

R = (3 - .0482)1.49 + (3 - .0964)2.23 - 3 ^ 81 

2(2 - .0482) 
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;v 



!'• '■ ■' l 



Panel 4 



2.5D - IE = -2.81 
2.5E - ID s -2.81 
Solving, Simultaneously 

D = -1.87 
E - -1.87 



R 4 : 


3 ( - 1 .87 ) + 3(-1.87) „ _ 

-• 1 ^ • 7 0 - - 3 • 5 1 



Panel 5 



E r 


-1.88 


E = 


-1.88 


R 5= 


-3.52 



Panel 6 



F = 


-1.41 


G = 


-0.90 


R 6= 


-2.34 



Panel 7 



G = 


-0.81 


H = 


-0.56 


ii 

£> 

K 


-1.90 



Panel 8 



H = 


-0.62 


I = 


-0.34 


Rq= 


-2.18 



19 



Influence Lines - Joint Constants 



Load at E 



Panel 1 



6.77A - .2B = 3.04 

- .52A •!- 5.02B - 3.59 



Solving Simultaneously 

A = .47 



B = .76 

(3 - .0866) .47 -V (3 - .17). 7 6 , n 

iTF~0866T v 



2.71 



Panel 2 



5.34B - . 62C = 3.32 

3.77C - . 76B = 3.49 

Solving Simultaneously 

B - .75 

C = 1.08 



R 



_ ( 3 - .0443 )B P (3 - .0866)C 
2(2 - .0433) 



+ 1.16 



2.53 



Panel 3 



4.05C - . 9D = 3.21 

2.53D - 1.02C = 3.30 

Solving Simultaneously 

C = 1.19 

D = 1.78 



R . ( 3 - .0482) 1.19 4- (5 - .0964)1.78 ^ g2 
3 2(2 - .0482) 



3.04 
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Panel 4 



2.5D - IE = 3,75 

2.5E - ED I 3.7 5 

Solving Simultaneously 

D = 2.5 

E : 2.5 

R 4 r gl^3. l± . 3 lgiAi. 4 .94 = 4.69 
^ 4 

Panel 5 

E : -2.50 
F = -2.50 
R 5 = -4.69 

Panel 6 

F = -1.88 
G = -1.20 
R 6 = -3.12 

Panel 7 

G = -1.08 

H = -.75 

R ? r 2.53 

Panel 8 

Hr -.83 
I = -.45 

R q = -2.91 
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Influence Lines - Moment Determination 
Load at B 



Panel 1 



Mab = 2(.82* ~ 4.76) : 



M- 



■BA 



= 2(1.33+ -- - 4.76) : 



Panel 2 



M bc = 3 (-.26 - .l|- 4- .87) I 



M cb = 3 (-.37 - f .87) 



Panel 3 



M cd - 4 ( - . 43 - -s|“ + 1.10) 



M dc = 4 ( - . 64 - ^4 1.10) 



Panel 4 



M de = 4 ( - . 63 - 18) 

M ed = 4 ( - . 63 - 4-1.18) 



Panel 5 



M ef = 4 ( - . 63 - 4- -1- 1.17) 



M pE = 4 ( - . 63 - -ip 4 1.17) 



= -6.56 
r -6.04 

+ 1.29 

f 1.11 

- 4-1.40 

= 4 1.10 

= 4.96 

- 4 .96 

= +0.94 

I + 0.94 
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Panel 6 



panel 7 



Panel 8 



MpQ - 4( - »47 - ^30* .78) r»0.64 

2 " 

E <j P - 4(-.30 - _.47 ^.78) s^0.98 

2 



Mqjj s 3 ( - . 27 
m HG = 3 (-.19 



- .♦o.8i 

2 

- ^27*0. 63) S+0.93 

2 



M HI = 2(-.207 - .113 + 0.727) = *0.93 

2 

M ih = 2(-.113 .207 + 0.727) s+1.02 

2 
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Influence Lines - Moment Determination 

Load at C 



panel 1 

- 2 ( « 7 1 4- 1_. 14 - 4.07) = -5.58 

2 

M ba = 2(1.144*^71 - 4.07) = -5.16 



Panel 2 

M bc = 3( 1.144-1 .62 - 3.80) = -5.55 

2 

M cb = 3 ( 1 . 624- 1 . 14 - 3.80) - -4.83 

2 



Panel 3 

McD = 4(-.72 - ^76 4-1.70) =->**2.40 

2 

M DC = 4 (- .76 - 72 + 1.70) 5 +2.32 

2 



Panel 4 

M de - 4(-1.25 - 1.25+2.34) a + 1.88 

' 2 

M ED = 4 ( -1, 25 - 1.25 4- 2.34) = + 1.88 

2 

Panel 5 

Mpy z 1 . 88 

M B e s 1*88 

Panel 6 



Mjiq - 1.29 
r 1.96 

Panel 7 



Mqh = 1-62 

M HG = 1.87 



Panel 8 



M hi = 1,85 
Mih = 2,04 
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.. 
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Influence Lines - Moment Determination 



Load at D 



Panel 1 

Mas = 2(.59j^_;96 - 3.40) = -4.66 



Mg a — 2 ( » 96H- .59 — 3.40) — -4.30 
2 

Panel 2 

MBC r 3(. 94-1- 1.34 - 3.18) = -4.71 
2 

Meg - 3(1.34^^94 - 3.18) = -4.11 

2 



panel 3 

M C g z 4(1.49-1-2^3 - 3.81) = -4.84 

2 

M DC z 4(2.23-1-1^49 - 3.8l) = -3.36 

2 

panel 4 

M de z 4 ( - 1 ,87 - 1,87 -4-5. 51) r + 2.84 

2 

r 4 ( - 1.87 - 1,87 -1- 3.51) =-*-2.84 
2 

Panel 5 

Mej> = 2.8i 

Mpg z 2.81 



Panel 6 

Mge = 1.93 
Mqe - 2.94 

Panel 7 

Mqh = 2.43 
Mrg * 2.80 



Panel 8 



m HI = 2.78 
M IH i 3,06 
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Influence Lines - Moment Determination 
Load at E 



panel 1 

%B ~ 2( * 47-4- 76 " 2.79) = -3.88 
2 

Mg a = 2(.76-f .47 - 2.79) » -3.60 
2 



panel 2 

M bc r 3 ( . 75-j- 1.08 - 2.53) - -3.72 

2 

M cb = 3(1.08^/75 - 2.53 ) s -3.24 

2 



Panel 3 

M cd = 4(l. 19-4- 1.78 - 3.04) = -3.84 

2 

M dc = 4( 1.78-4- 1.19 - 3.04) = -2.68 

2 



Panel 4 

M de = 4( 2 • 5-J- 2_. 5 - 4.69) - -3.76 
2 

- 4(2. 5-|-2. 5 - 4.69) = -3.76 
~ 2 ~ 



Panel 5 

r 3.75 
Mjijp - 3.75 



Panel 6 

M pG - 2.58 
= 3.92 



Panel 7 



%H 



3.24 



Panel 8 

Mjji z 3.60 



3.73 
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Mih = 4.08 



First Moment Corrections - Load at 



Panel 1 



6.77A - .20B = 0 

-0.52A 4 5.02B = -1.29 



A = 
B = 



„ - -2.91x.01 - 2.83x.25 _ 

A “I “ “ ' " "" "*■ ' 1 - in ii ~ y 

1 3.83 

% B = 2(-*01 - a |5 + . 19 ) = .12 



Mg a* 2 ( - . 25 - f . 19 ) =- 



12 



Panel 2 



5.34B - . 63C = 6,04 

-0.77B 4 3.77C = -1,40 



B 

C 



Panel 3 



"R S 


2 . 96x1, 


11 - 


2. 9 lx. 14 


r 74 


^2 






3.91 






%c s 


2(1 


.11 


114 

2 


4-0.74) = 


: .60 


m cb= 


2(- 


. 14 


1.11 

2 


4*0.74) : 


: -.64 




4 


.060 


"* • 


89D r -l. 


,11 




-1 


. 02C 


4 2. 


5 3D - - , 


,96 


R = 


-2. 


95x , 


39 - 


2.90X.54 




.3 






3.90 




— • 


m cd = 


3(- 


.39 


.54 

2 


4-. 70) = 


.12 


m DC = 


3(- 


.54 


.39 

2 


4.70) = 


-.12 



C 

D 



B 

.01 

.25 



1.11 

0.14 



.39 

.54 
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Panel 4 



2.5 D - E - >1,10 
-0 +■ 2.5 E’s -.96 
D = -.71 
E r -.67 

R. - 3 (-.67 - .71) = -1.03 
4 

M DE = 4(-.71 - _j_67 + 1.03) a -.08 

2 

« 4 ( - . 67 - .71 4- 1,03) = .04 



Panel 5 

2.5 E - P = -.64 
-E + 2.5 ? - - .96 

E = -.49 

P = -.58 

R r = 3 (-.58 - .49) = -.80 
0 1 

Hj]p r 4 (-.49 - ^58 4" .80) - .08 

2 

Mjvg r 4 ( - . 58 - o 49 4* .80) — -.12 

2 

Panel 6 

4.06 - 0.89 P = -.81 
-1.026 + 2.53 P - - .96 

P = -.50 
G = -.31 

R fi = - 2^9 5 x_ _.3 1 - 2^90_x_.50 s -.61 
”3.90 

Mp G r 3 (-.50 - _j_3 1 -}- .61) = -.15 



M gf = 3 (-.31 - J50 -f .61) = .15 

2 ~ 



28 



Panel 7 



Panel 8 



5.34 H - 0.63 G * -.93 
-0.77 H 4- 3.77 G = - .98 
G r - . 30 
H = -.21 

R„ r -2.96 x .21 - 2.91 x .3 = -.38 



Y 7 
MGH 



li.T 

J,i HG 



3.91 

2(- .30 - ^21 4 - .38) = -.06 
2 

2 (-.21 - ^3_0 + .38) = .06 
2 ' 



R 8 = 



m H i 

m ih 



5.02 H - 0,52 I = -.0.93 
-0.20 H 4 6.77 1=0 
K = -0.19 
I = -0.01 

-2.91 x .01 - 2.83 x .19 * -0.15 
3.83 

: 2 (-.19 - .01 4 .15) = -.08 
2 

: 2 (-.01 - _j_19 4 .15) = .08 

2 
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SECOND MOMENT CORRECTIONS 



Load at B 



Panel 1 



6.77 A - 0,20 B - 0 
-0.52 At 5,02 B : -.60 

A = 0 
B - -.12 



R-i r -2.85 x ,12 - - ,09 
'3'. 85'" 

- 2(0 - .12 + .09) = .06 
2 

Mg X r 2 (-.12 + 09; = -.06 



Panel 2 



5.34 B - 0.63 C = -.12 
-0.77 B + 3.77 C = ■» 12 
B = .03 
C - .04 

R 2 r -2,96 x .05 - 2,9 1 x .04 - -.05 

M bc = 2 (-.03 - .04 4- .05) - 0 

2 ” 

Mcb = 2( -.04 - _j_03 + .05) = -.01 
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Load at PP1 



Panel 




1 


2 




3 




4 




Joint 


A 


B 


B 


C 


C 


D 


D 


E 


-Q 


45 .32 


46.27 


-1.16 


-1.21 


-1.16 


-1.19 


-0.94 


-0.94 


Initial 


+1.31 


41.33 


-0.26 


-0.37 


-0.43 


-0.64 


-0.63 


-0.63 


Values 


















R 


+ 4.76 




-0.87 




-1.10 




-1.18 




M’ 


-6.56 


-6.04 


4 1.29 


+ 1.11 


+1.40 


4 1 . 10 


4-0.96 


40.96 


-Q, 


tO. 00 


-1.29 


46.04 


-1.40 


-1.11 


-0.96 


-1.10 


-0.96 


First 


-0.01 


-0,25 


41.11 


-0.14 


-0.39 


-0.54 


-0.71 


-0.67 


Incre- 


















ment R 


-0.19 




+ 0.74 




-0.70 




-1.03 




M" 


t0.12 


-0.12 


4-0.60 


-0.64 


4 .12 


- .12 


- .08 


4.04 


-Q 


40.00 


-0.60 


-0.12 


-=0.12 


4-0 . 64 


-0.04 


+ 0.12 


+0.12 


or. 


4-0.00 


-0.12 


-0.03 


-0.04 










R 


-0.09 




-0.05 












M 


40 0 06 


-0.06 


4-0.00 


-0.01 


- 


- 


- 


- 


M 


-6.38 


-6.22 


+ 1.89 


4 0.46 


1-1.52 


40.98 


+0.88 


+1.00 
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-f 



5 



5 



7 



8 





E 


F 


F 


G 


G 


H 


H 


I 


- Q , 


- 0 . S 4 


-0 o 94 


- 0.82 


- 0.80 


- 0,87 


- 0.83 


- 0.90 


- 0.73 




- 0.63 


- 0.63 


- 0.47 


-0 .30 


- 0.27 


- 0.19 


- 0.21 


- 0.11 


R 


- 1.18 




- 0,78 




- 0.63 




- 0.73 




M 


+ 0.96 


+ 0,96 


- 1 - 0.64 


+ 0 , 98 


+ 0.81 


+ 0,93 


+ 0.93 


+ 1.02 


- Q , 


- 0.96 


- 0.64 


- 0.96 


- 0.81 


- 0.98 


- 0.93 


- 0.93 


+ 0.00 


x 


- 0.49 


- 0.58 


- 0.50 


- 0.31 


- 0.30 


- 0.21 


- 0.19 


- 0.01 


R 


- 0.80 




- 0.61 




- 0.38 




- 0.15 




M " 


+ 0.08 


- 0.12 


- 0.15 


H 0.15 


- 0.06 


+ 0.06 


- 0.08 


+ 0.08 




+ 0.08 


+ 0 . 15 


+- 0.12 


4 . 

o 

• . 

o 

cr > 


- 0.15 


+ 0.08 


- 0.06 






+ 1.04 


+ 0.84 


+ 0.49 


+ 1 . 13 


+ 0.75 


+ 0.99 


+ 0.85 


+ 1.10 
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First Moment Corrections 



Load at C 



Panel 1 



6.77A - 0.20B = 0 
-0.52A 4~ 5.02B = 5,55 
A Z -.33 
B = 1,11 



R = 2 .91x.35 1 2. 8 3x1. 11 . ± 07 

1 3.33 ” 

Mab" 2(.33fliii - 1,07) = -.36 
2 

M ba = 2(1.11+^53 _ 1>07 ) = ,40 

2 

Panel 2 

5.34B - 0.63C r 5.16 
-0.77B + 3.77C =-2.40 
B = .91 

C = -.45 

R = 2.96 X.9 1 - 2 . 9 lx . 4 5 _ 35 

2 3.91 

M B C= 2 ( . 91 - - .35) = 1.02 

M ce = 2 ( - . 45 f - .35) =-1.05 

Panel 3 

4.06C - 0.89D = 4.83 
-1.02C 4 2.53D =-1.88 
C = 1.13 
D =-0.29 



t, _ 2.95x1.13 - 2.90x.29 
6 3.90 

M CI) ~ 3(1.13 - -t|2 - .64) = 
M dc - 3(-.29.{Lji23 . .64) 



.64 

1.08 

1.08 
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panel 4 



2.5D - E r -2.32 

- D + 2 . 5E -1.88 

D = ~I„34 
E - "1.46 

R, = —(-1.34 - 1.46} '■» -2.10 
4 

U m - 4 (-1.34 - +2.10) = .12 

M ed = 4 ( - 1 . 46 - + 2.3.0) = -.12 

Panel 5 

2.5E - E = -1.88 

- E P 2 . 5F - -1.29 

E - -1.14 
E = - .97 

R 5 = |(-1.14 - .97) = -1.58 
m ef = 4 ( -1 . 14 - i|2 4-1.58) = 

M FE = 4(-.97 - ~~ +1.58) = 

Panel 6 





2.53E 


- 1 . 


02G = 


-1,88 




-0.89E 


+ 4. 


06G = 


-1.62 








E = 


-.99 








G - 


- ,62 


R. = 


-2.95x. 


62 - 


2.90x, 


► 60 _ 


n 6 




3.91 






m eg = 


3 (-.99 - 


.62 

2 


4- . 7 7 ) 


0 

• 

I 

II 


M GE“ 


3(- .62 


.99 

2“ 


■ 1.77) 


= ,32 



-.16 

.16 
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Panel 7 





3.77G - 0 . 7 7 II = -1.96 
-0.63G + 5.34H = -1.85 
G ■- -.60 
H = -,.42 


r 7 = 


-2.9ix.60 - 2.96X.42 _ „ 

zr&r ' - ~- n 


m gh = 


2 ( - . 60 - -*-|£ + .77) :* -.12 


s 

s 

Q 

II 


2(-.42 - + .77) = .15 



Panel 8 





5.02H - 0.521 = -1.87 
-0 , 20 H + 6.721 = 0 

Hr - .37 
I = -.01 


R e = 


-2.83x.37 - 2.91X.01 _ nn 

3.83 “ 


s 

K 

M 

II 


2 ( - . 37 - .28) = -.18 


%H= 


2(-.01 - 1 + .28) = .18 
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Second Moment Corrections - Load at C 



Panel 1 



6.77A ~ 0,2 OB “ 0 
-0.52A -1 5.. u?3i -• -1,02 
A -.01 
B -.20 



fS 

11 


- 2 . 


S lx „ 0 1 - 2 85x . 20 ... 


vQ 
1 — 1 
» 




3,83 


Mab= 


2 ( - 


,01 - ^ +■ .16) - 
2 


. 10 


II 


2 ( - 


.20 - -l .16) = 

2 


o 

rH 

• 

1 



Panel 2 

5.34B - 0.63C : -,4C 

-Q.77B 4 3.77C = -1.08 
B = -.11 
C = -.28 



D . -2.96x.ll - 2.91x.28 _ 

R 2 3.91 

M BC = 2(-.ll - 4-. 30) Z .15 

M cb = 2 ( - . 28 - +.30) =-.09 



Panel 3 





4.06C - 0. 


89D r 


1.05 




-1.02C f 2. 


53D = 


-.12 






C = 


.27 






D = 


.06 


II 

to 


2.95X.27 4 2. 


90x.06 


= .24 


3.90 




m cd'' 


3 ( . 27 4 - 


,24) 


- -24 


*r 

II 


3( .06 + ~ - 
& 


.24) 


= -.16 
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Panel 4 

2„5E - E - 1,08 





- D4 2 1 5E 


. 16 






D 


L, .,7 4 






E 


,36 




R 5 : 


|( .74 -8 ,36 ) 


,82 




u 

II 


4 ( .74 4--i|P. - 


.82) = 


,40 


m ed = 


4(.36+-^p - 


.82) =- 


.36 



Panel 5 

■ 2, 5E - P * il2 

- E4-2.5F ~ .40 
E = * 13 
P r *21 

R fe ± |(*iS 4* *2i) i *25 
MjjpS- 4 ( , 13 4 -i— - .25) r -.08 
Mjrgr 4(.21 +a|S - .25) = ,08 



Panel 6 



2.53F - 1.02G = -.16 

-0.89P -V 4.06G = .12 

F = -.06 

G = .02 



R - * , 2.90x, 06 V- 2.95x.02 _ 

6 * 3. SO " “* 

M f& = 3(-.06 +-a|2 4 - .03) = -.06 

M GF * 3 ( .02 - -i|S+-.03) " .06 
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Panel 7 



Panel 



3.77G - 0.77H = -.32 
-0.63G -f 5.34H = .18 

G = -.08 

H = .02 



t-, . 2.96X.02 - 2.91X.38 . 

R ? 3791 



m gh = 


2 ( - .084- 4.22 ^ >04 ) 


o 

• 

i 

it 


m hg= 


2 ( .02 - * 08 +-.04) 
2 


= .04 


8 


5.02H - 0.521 = 


-,15 




-0.20H -V- 6.771 = 


0 




H = 


-.03 




I = 


0 


R 8 = 


-2.83x,03 _ no 




3.83 ” 




M HI = 


2(- .03 f .02) = - . 


02 


m ih= 


2(^2^ .+ . 02 ) = . 


02 
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J T 



zixJl \ • 



Load at PP2 



Panel 




1 




2 




3 




4 


Joint 


A 


B 


B 


C 


C 


D 


D 


E 


-Q, 


4.56 


5.38 


4.98 


5.23 


-2.33 


-2.38 


-1.87 


-1.87 


•<_ 


0.71 


1.14 


1.14 


1.62 


-0.72 


-0.76 


-1.25 


-1.25 


R 


4.07 




3.80 




-1.70 




-2.34 




M' 


-5.58 


-5.16 


-5.55 


-4.83 


2.40 


2.32 


1.88 


1,88 




0.00 


5.55 


5.16 


-2.40 


4.83 


-1.88 


-2.32 


-1.88 


X 


0.33 


1.11 


0.91 


-0.45 


1.13 


-0.29 


-1.34 


-1.46 


R 


1.07 




0.35 




0.64 




-2.10 




M" 


-0.36 


0 .40 


1.02 


-1.05 


1.08 


-1.08 


0.12 


-0.12 


-Q, 


0.00 


-1.02 


-0,40 


-1.08 


1.05 


-0.12 


1.08 


0.16 


•< 


-0.01 


-0.20 


-0.11 


-0,28 


0.27 


0.06 


0.74 


0.36 


R 


-0.16 




-0.30 




0.24 




0.82 




If" 


0.10 


-0.10 


0.15 


-0.09 


0.24 


-0.16 


0.40 


-0.36 


M 


-5,84 


-4.81 


-4.38 


-5.97 


3.72 


1.08 


2.40 


1.40 
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5 



6 



7 



8 



E 


F 


F 


G 


G 


H 


H 


I 


- 1.87 


- 1.87 


- 1.64 


- 1.60 


- 1.75 


- 1.67 


- 1.79 


- 1.45 


- 1.25 


- 1.25 


- 0.94 


- 0.60 


- 0.54 


- 0.37 


- 0.41 


- 0.23 


- 2.34 




- 1.56 




- 1.27 




- 1.45 




1.88 


1.88 


1.29 


1.96 


1.62 


1.87 


1.85 


2.04 


- 1.88 


- 1.29 


- 1.88 


- 1.62 


- 1.96 


- 1.85 


- 1.87 


• 0.00 


- 1.14 


- 0.97 


- 0.99 


- 0.62 


- 0.60 


- 0.42 


- 0.37 


- 0.01 


- 1.58 




- 1*20 




- 0.77 




- 0.28 




- 0.16 


0 . 161 - 0.40 

L ... 


0.32 




- 0.12 

..... 


0.15 


- 0.18 

, . 


0.18 


0.12 


0.40 


- 0.16 


0.12 


- 0.32 


0.18 


- 0.15 


0.00 


0.13 


0.21 


- 0.06 


0.02 


- 0.08 


0.02 


- 0,03 


0.00 


0.25 




- 0.03 




- 0.04 




- 0.02 




- 0.08 


0 . 081 - 0.06 
_ L — — 


0.06 


- 0.06 


0.04 


- 0.02 


0.02 


1.64 


2.12 


0.83 


2.34 


1.38 


2.06 


1.65 


2.24 
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Influence Bines 



Firat Correction 



Load at Panel Pt 3 (- D) 

Panel 1 

6.77A - . 2B z 0 

A = 

- . 52A f 5.02B = 4.71 
r - ( 3 - . 0866) . 03 1(3 - . 173 2 ) . 94 B _ = 

~ 2l2 - .08667“ 



2( .03 P 


±24 

2 


- .72) 


• 

1 

II 


M ba = 2( .944 ■ 


.03 

2 


- .72) 


= .46 


Panel 2 


5.34B 


- 


. 62C = 


4.30 


- .76B 


1 3 


. 7 7C r 


4.84 



R r (3 - .04-43) .98 1 (3 - .0886)1.48 _ 
2 2(2 - .0443) 

M bc = 3(.98 4-IiM - 1.84) = - .36 
M cb = 3(1.48 t —— - 1.84) r .39 



Panel 3 



4.05C - .9D = 4.11 

-1.02C + 2.53D =-2.84 



C = 
D = 



R = (3 - .0482). 84 f ( 3 - .0964 ) ( - . 78 ) 
3 2(2 - .0482) 

M cd = 4 ( .84 - ±21 - .06) = 1.36 

K dc = 4(-.78+iM - .06) = -1.68 



.03 

.94 

.72 



.98 

1.48 

1.84 



.84 

- .78 

= .06 
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Panel 4 




2.5D - 1 E = 


3.36 


- ID + 2.53 : 


-2.81 


D - 


1.07 


E = 


- .70 


R = 2(1.07 - .70) = 


.28 


M DE = 4(1.07 - • 


.28) r 1.76 


M SI) = 4(-.70 + i|22. - . 


.28) s -1.80 


Panel 5 




2.5E - IE - 


-2.84 


- IF ' }■ 2 . 5E = 

E = 


-1.93 

-1.46 


F = 


-1.72 


R = 2 ( - 1 . 46 - 1.72) = 
4 


: -2.38 



%E = 4 ( - 1 . 72 - iiii-}2.38) - _ t28 
M Ep = 4 (-1.46 - 2i22 f . 2 .38) = .24 

Panel 6 



4.05G - 0.9F 


= -2.43 


-1.02G 4- 2 . 53F 


= -2.81 


G 


= - . 93 


F 


= -1.48 


R _ -(3 - .0482) .93 - 

2(2 - 


■ (3 - .0964)1.48 _ 1 on 

■ .0482) 



M pG = 4 ( - 1 . 48 - i22fl.80) = -.56 

2 

K gf = 4 (-.S3 - 2ii2.fi.80) : .52 
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Panel 7 



5.34 H - .62 G = -2.78 
-.76 H + 3.77 G = -2.94 



G = -.91 
H= -.63 

R = -(3-. 0 443 ) . 63 - (3-. 0886 ) .91 = -1.15 
2 T 2 - .04437“ 

M gh = 3 ( -.91 - _j_63 + 1.15) - -.21 

Mhg. = 3( -.63 - ^91 + 1.15) = .21 

2 



Panel 8 

6.77 I- .2 H = 0 
-.52 I f 5.02 H = -2.80 

H = -.56 

I = -.02 

R = - (3-. 0866). 0 2 - j.3- .1732) .56 = -.43 

2l2- .08667 

M HI a 2 (-.56 - 02 + .43) * -.28 

2 

M IH = 2(-.02 - .56 + .43) r .26 

2 



43 



Influence Lines 



Second Correction 



Load & PP3 = D 

Panel 1 

6.77 A - ,2B : 0 
-.52 A + 5.02 B » +.44 

A = .003 
B z .090 

R, = (3‘ .08 66) .003 * ( 3 - 1 .7 32 ) i09 = .094 
2|2-7^866T 

M^b = 2(*003 + .090 - .094) = -.09 

2 

}%A = 2 ( .090 + .003 - .094) s -.01 

Panel 2 

5.34 B - .62 C : -.46 
-.76 B + 3.77 C = 1.56 

B z -.04 

C = .41 

R 2 = ( 3-. 0443) - .04 + (3- .0886) ( +. 4l) = .28 

2l2 -.04437 

M B c = 3 f .04 _.41 - .28) - -.^6 

r 

C 

1% = 3( + * 4 l ~ ^.04 - .28) = .33 

2 

Panel 3 

4.05 C - 0.9 D = -.39 
-1.02 C + 2.53 D = -1.76 

C z -.27 
B * -.81 

R.r ( 3- . 0^-82 ) ( - . 27 ) -t- ( 3- . 0964 ) ( - .81 ) a -.80 

2C2 - ".<34827 



M C j) 4 (-.27 - 


.81 + 


.80) = .52 




2 




H^c = 4 ( - . 8 1 - 


27 + 

r , 

Cj 


• 

1 

II 

O 

CO 

• 
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panel 4 



2.5 D - IE s 1.68 
-1.0 D + 2.5 E 5 - .24 



D = .75 
E = .21 



R 4 - 3 (.75 + .21) s .72 
4 



M de = 4 ( » 7 5 . + S 21 - .72.) 

2 

M ed r 4 (.21 t j_7 5 - .72,) 



.52 

-.56 



Panel 5 

-1 F + 2.5 S t 1.80 
2*5 F ^ 1.0 E = 1.56 

E = .96 
E = .61 

Rr = 3 ( ,96 .61) = 1.18 

D I 

M-y = 4 (.96 + .61 - 1.18) - .32 

2 

M fe = 4 (.51 + jS.2 - 1»1S) = -.40 



Panel 6 



-1.02 G *- 2.53 F a .28 



4.05 G - 0.9 F a .21 



G - .08 
P = .14 

r 6 = (3- . 04 8 2). 08 + (3-. 0964). 14 « .16 
2^2 - .04821" 

M FG = 4( .14 + _.,08 - .16) = .08 

2 

lfQ. F a 4(«08 + .,14 - .,16) z -.04 

2 
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Panel 7 



-.76 H + 3.77 G s '-.52 
5.34 H - .62 0 = .28 

H = .04 

G = -.13 

Rr, = (3-. 0443). 04 - (3-. 0886). 13 . -.0? 
2T2-. 0443J 

Mgh = 3( -.13 + ..04 ± .07) = -.12 

2 

M HG z 3 ( .04 - _;_13 + .07) = .15 

2 

Panel 8 

-.52 I + 5.02 H = -.21 
6.77 I - 0.20 H = 0 

I = 0 

H = -.04 

Ro = - (3- . 1732) .04 = -.03 

8 2X2^708667 

M hi -• 2 ( - . 04 + .03) = -.02 

HlH = 2 (-^04 + .03 ) = .02 
2 
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Load At PP3 s D 



inel 

)int 


u ■- 

A 


1 

B 


B 


2 

C 




C 


3 

D 


D 


g. 

'£ 


Q 


3.81 


4.49 


4.16 


4.36 


4.02 


4.12 


-2.81 


-2.81; 




,59 


.96 


.94 


1.34 


1.49 


2.23 


-1.87 


-1.87, 


R 


3,40 




3 v 18 




3.81 




-3.51 




M’ 


-4.66 


-4.30 


-4.71 


- 4.11 ■ 


•4.84 


-3.36 


2.84 


2.84 


' 


- 


- — - 


- " 


-- - — - 


. - 




.. - 


- — 




0 


4.71 


4.30 


4.84 


4.11 


-2.82 


3.36 


- 2.81 


•y 


.03 


* 94 


,98 


1.48 


.84 


-.78 


1.07 


-.70; 


R 


.72 




1.84 




.06 




.28 




M" 


-.44 


.46 


- .36 


.39 


1.56 


-1.68 


1.76 


-1.80- 


— ... 










- 




. . . 






“Q, 


0 


.44 


- .46 


1.56 


-.39 


-1.76 


1.68 


-.24 


'i 


.003 


.090 


-.04 


.41 


-.27 


- .81 


.75 


.21 1 


R 


.094 




.28 




-.80 




*72 




M'" 


-.09 


-.01 


- .36 


.33 


,52 


-.44 


.52 


-.56. 


£. M 


-5.19 


-3.85 


-5.43 


-3.39 


-2.76 


-5.48 


5.12 


— ■■»«. * 

.48 

i 



















i 

i 

i 

} 

\ 
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, c n t 



— . 








.. ) .. - 






1 


'an el 


5 






6 


7 




8 


j 

1 


oint 


E 


F 


F 


G 


G 


Ji 


l.H 


l 

I 


-Q, 


-2.81 


-2.81 


-2.47 


-2.40 


-2.62 


-2.50 


-2.67 


1 

-2.18' 


9 


- 1.87 


-1.87 


-1.41 


-0.90 


-0.81 


-0.56 


-0.62 


- 0 . 34 | 


R 


-3.52 




-2.34 




-1.90 




-2 ; 18 


| 


M ’ 


2.81 


2,81 


1.93 


2.94 


2.43 


2.80 


2.78 


3.06 j 


-Q, ~ 


'-‘l .’93 


-2.84 


-2.43 


-2.81 


-2.78 


-2.94 


-2.80 


0 ! 
1 




-1.46 


-1.72 


-1.48 


- . S3 


- .91 


-.63 


-.. 56 


-.02 


R 


-2.38 




-1.80 




-1.15 




-.43 




M 11 


.24 


-.28 


- .56 


.52 


-.21 


.21 


-.28 


.26 


-0, 


1.80 


.56 


.28 


.21 


.52 


.28 


-.21 


0 


* 


.61 


. 96 


.14 


.08 


-.13 


.04 


-.04 


0 


H'" 


1.18 




.16 




-.07 




- .03 

. . ... 


j 


t M 


3.37 


2.13 


1.45 


3.32 


2.10 


3.16 


2.48 


3.34 j 








> 


1 

) 

i 

i 

i 

i 

i 

i 

{ 

I 

■V 
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Influence Lines - First Corrections 
Load at E 



Panels 



Panels 



panels 



Panels 



1 & 8 



6.77A - 0.20B = 0 

-0.52A t 5.02B = 3.72 



A = .02 
B = .72 



R - 2.914X.02 4 2.828X.72 . >55 

1 " 3.828 

Mab= 2(.02 + iZ2 - .55) r -.34 
2 

M B a= 2 ( . 7 2 -f — - .55) = .36 

2 & 7 

5.34B - 0.63C = 3.60 
-0.77B 4- 3.77C = 3.84 



B = .81 

C = 1.18 



_ 2.96X.81 {- 2. 91x1. 18 n . n 

R c = 1,49 

* 3.912 

M bc - 3 ( .81 f i— — — - 1 • 49 ) = -.27 

M cb = 3(1.18 - 1.49) - .27 

3 & 6 





4.06C - 


0.89D 


s 3 


.24 


C = 


1 . 23 




-1.02C 4- 


2 . 5 3D 


= 3 


.76 


D = 


1.99 


R 5 = 


2 1 95x1 . 23 t 2,90x1.99 


- 2 


.40 






o 


3.904 












m cd = 


4 ( 1 . 23 V - 

2 


2.40) 


= - 


.72 






ii 

J3 

f=-\ 


4( 1.99 4- lm2b - - 


2.40) 


= 


.80 






4 & 1 


5 














2.5E - 


1.0D = 


2. 


68 








-1.0E 


2.5D = 


- v '. 


76 






ii 

CP 


|(-1.28 ■; .56) 


= -.54 










“nE= 


4 ( - 1 . 28 y 4 


.54) = 


-1. 


84 






m ed :: 


4 ( . 5 6 - f 


.54) = 


1. 


84 
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Influence lines - Second Correction 
Load at E 



Panels 



Panels 



Panels 



Panels 



1 & 8 







6.7 7A 


- 0.20B 


= 0 


A = 


0 






-0.52A 


1 5.02B 


= .27 


B = 


.05 












R 4 = 


.04 


R i = 


2. 


914x0 1 2.828X.05 






i 




3.828 










II 

£ 


2 ( 


0+ 4-95 - . 

2 


04) = - 


.04 








2 ( 


• 05t 1 - • 


04) = 


.02 






2 & ' 


7 
















5.34B 


- 0.63C 


= -.36 


B = 


-.05 






-0.77B 


1 3.77C 


= .72 


C = 


.18 


R p = 


-2 


. 96x,05 4 2 . 


9 lx . 18 




r 4 = 


.10 


C 




3.912 










II 

o 

& 

f=4 


3( 


- .05 f Jti® - 
2 


.10) r 


- .18 






m cb-“ 


•3 ( 


.18 - ^ - 


.10) = 


.18 






3 & ( 


















4. 060 


- 0.89D 


= -.27 


c = 


-.24 






-1.02C 


1 2.53D 


= 1.84 


D = 


- .86 


R, = 


2. 


95 (- .25) 12 


. 90 ( - , 82 ) 


R,= 


-.80 


3 




3.904 






a 




m cd = 


4( 


_ 25 - * 82 
2 


1.80) r 


.56 






m dc s 


4( 


- .82 - . 

2 


•; .80) = 


- .56 






4 & ! 


5 
















2.5E - 


1.0D = 


- .80 


D = 


-.02 






-1.0E 1 2.5D = 


1.84 


E = 


.73 


►Pa- 

li 


3( 


- .02 1.73 ) 






V 


.53 


K 

1 1 


4 ( 


-.021 *^ 3 f 


.53) = • 


- .76 






m ed : 


4 ( 


m *7 • 0 2 

0?6 ~ 


.53) = 


.76 
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* » 




Load at Panel Pt 4 = E 



Panel 

Joint 


A 


1 

B 


B 


2 

C 


r ” 

! c 


5 

D 


D 


1 

E 


* “ 


















-Q 


3.04 


3.59 


3,32 


3.49 


3.21 


3.30 


3.75 


3.75 


<x 


.47 


.76 


.75 


1.08 


1.19 


1.78 


2.50 


2.50 


R 


2.79 




2.53 




3.04 




4.69 




W? 


-3.88 


-3.60 


-3 .72 


-3.24 


-3.84 


-2.68 


-3.76 


-3.76 


-Q, 


0 


3.72 


3.60 


3.84 


3.24 


3.76 


; 

1 00 

l 

eg 


-3.75 


oe 


.02 


.72 


.81 


1.18 


1.23 


1.99 


-1.28 


.56 


R 


.55 




1.49 




2.40 




- .54 




M" 


- .34 


.36 i - .27 
! 


.27 


- .72 


.80 


1.84 


-1.84 


“ft 


0 


.27 


- ,,36 


.72 


-.27 


-1.84 


- .80 


1.84 


* 


0 


.05 


- .05 


.18 

1 


- .25 


- .82 


- .02 


.73 


R 


.04 




.10 




- *80 




.53 




M" 


- .04 


.02 


- .18 


.18' 


.56 


- .56 


- .76 


.76 




-4.26 


-3.32 


-4.17 


-2.79 


-4.00 


-2.44 


-2.68 


-4.84 
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Panel 




5 




6 


Joint 


E 


P 


F 


G 


-Q, 


-3.75 


-3.75 


-3.29 


-3.20 


'X 


-2.50 


-2.50 


-1.87 


-1.20 


R 


-4.69 




-3.12 




If 


3.75 


3.75 


2.58 


3.92| 


-4 


_ 

r 

3.76 


-2.58 


-3.75 


t , 

OJ 

• i 

w ! 
£>■ 


X 


1.30 


- .51 


-1.98 


-1.23 

} 


R 


.59 




o 

« 

cv 

1 




MV 


1.84 


1.80 


- .76 


.72 


-Q 


-1.84 


.76 


1.80 


.27 


- 


- .73 


.02 


.82 


.25 


R 


- .53 




.80 




M» 


- .76 


.76 


.56 


- . 5 6 { 

— _j 


M"» 


4.83 


2.71 


2.38 


4.08! 



7 [' “ 



G 


H 


H 


I 


-3.50 


-3.33 


-3.58 


-2.91 


-1.08 


-0.75 


-0.83 


-0.45 


-2.53 




-2.91 




3.24 


3.73 


3.60 


4.08 


-3.92 


-3.60 


-3.72 


0 


-1.20 


- .81 


- .72 


- .02 


-1.51 




- .55 




- .27 


.30 


- *36 


.34 


- .72 


.36 


- .30 


0 


- .18 


.05 


- .05 


0 


- .10 




- .04 




- .18 


.18 


- .02 


.04 


2.79 


4.18, 


3.22 


4.26 
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Preliminary Moment Computations 



Web Members 



Member AA' 



Member BB’ 



Member CC' 



Dh 


- 


3144 


hh E- 60 


r 


2865 


Impact 


= 


_615 


Total 




3480 


hh H-15-S-12 44 


- 


368 


C one 


= 


86 


Impact 


= 


_50 


Total 




504 


Sidewa-lk hh 


= 


220 


Moment = 7362 


fk 




Dh 


- 


5170 


hh E- 60 


- 


4410 


Impact 


- 


950 


Total 




5560 


hh H15-S-12 44 


= 


605 


Cone . 


= 


125 


Impact 


= 


85 


Total 




813 


Sidewalk hh 




362 


Moment = 11,745 : 


fk 


Dh 


= 


3000 


hh E-60 


= 


2630 


Impact 


= 


830 


Total 




34 60 


hh H15-S- 12-44 




350 


Cone . 


• 


92 


Impact 


= 


_67 


Total 




509 


Sidewalk hh 


= 


256 


Moment = 7243 


fk 





- 55 - 



Member DM’ 



DL 




1600 


LL E-60 


- 


1480 


Impact 


- 


520 


Total 




2000 


LL H15-S12-44 


= 


182 


Cone . 


- 


69 


Impact 


= 


37 


Total 




288 


Sidewalk 


- 


144 



Design Moment = 4046 fk 
Member EE' 



dl 


- 


945 


LL E-60 


- 


910 


Impact 


s 


441 


Total 




1351 


LL H15-S12-44 


= 


110 


Cone . 


= 


52 


Impact 


= 


_26 


Total 




188 



Sidewalk = S7 

Design Moment = 2593 fk 
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Preliminary Moment Computations 



Chord Members 



Member AB 



D.'L 


- 


3440 


LL. E- 60 


- 


3020 


Impact 


- 


695 


Total 




3715 


LL H15- Slp-44 


= 


403 


Cone . 


- 


87 


Impa.ct 


= 


73 


Total 




563 



Sidewalk hh = 240 

Design Moment * 7958 fk 
Member BC 



DL 


— 


2260 


LL E-60 


r 


2040 


Impact 


a 


_520 


Total 




2560 


LL H15-S12-44 


= 


264 


Cone . 


= 


50 


Impact 


= 


52 


Total 




366 



Sidewalk hh = 

Design Moment = 5360 fk 



173 



Member CD 



SSL = 1432 

LL E-60 = 1^30 

Impact = 383 

Total 1713 

LL H15-312-44 = 168 

Cone. = 73 

Impact = 4 4 

Total 285 

Sidewalk = 118 

Design Moment = 3548 Tk 
Member jjE 

D L - 1480 

LL i E-60 = 1400 

Impact = 490 

Total 1890 

LL H15-S12-44 e 173 

Cone. - 66 

Impact s 49 

Total 288 

Sidewalk = 133 

Design Moment s 3790 fk 
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Deterrinat ion of K values for 



K 



I Me 



L 



fL 



Assuming C 



K - I T -x 15x1 2 nr 
20x1*12 



K - .75 J i 
Jj 



second computations 
- 15'. ' 



| H ember 


H 


L 


.75M/L = K 1 

i 


AA’ 7362 


35 


160 


1 

8B' 


11,745 


38 


232 | 


ec 


7,243 


40 


136 


DD» 


4,064 


41 


74 


EE' 


2,5S3 

- 




47 j 


AB 


7,958 


30 


200 




i BC 


5,360 


30 


134 


CD 


3,548 


30 


90 


DE 


3,790 


30 


95 
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' • 

























Influence Line Computations - Second Set 

Load at B 



panel 1 



Panel 2 



Panel 3 



Panel 4 



■ r 4 

■OB 



= ( .0942 x1 60 - 200)(.0866x26.25 - .87 5x50 ). L 
2(2 - .0866)200 

_ ( .875x3 0 - .086 6 x26.25) = 6 28 
2(2 - .0866) 



0 - ( -87 5 x3.) - .086 6x26.25) - 0 

iR l" 2(2 - .0866)200 



- (. 046 3 x232 - 134 ) ( . 0443x 22 .5 4-. 125x30 ) , 
uj3 2(2 - .0443)134 



-• X . Lx 



-Qc 



_ ( * . .225x30 - .0 443x22.5) 
2(2 - .0443) 



- 1.21 



g r. (--125x30 - .0443x22.5) .. _ q j( ^ 
iR 2 2(2 - .0443)134 



. q - (.05 0 7x136 - 90) ( .0482x18.75 V. 125x30). 

2(2 - .0482)90 

n - (-. 125x30 - .0482x18.75) = , , 0 

" uI3 “ ' 2(2 - ,0482) 



- 1,10 



Qi 



_ (-.125x30 - .0482x18.75) _ _ 0 # 13 



2(2 - .0482)90 



n - “95 (.125x30) 
- 4x95 

n - (-.125x30) _ 

4 

i = ( ~ . 125x30 ) _ 
R 4 4x55 



: -.94 

-.94 

-.01 
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Panel 5 



_ -1.25x30 
“ 2 E 4 

r - -1.25x30 
"M? 4 

.. _ -1.25 x30 

; ' c ^5 4x& 5 

Panel 6 

-QiG 

* Q,j? 

^6 

Pari el 7 



{ . 04 6 3x^32 - 134 ) ( - . 04 43x7 . 5 P, 1^5x3 0) - 
2(2 - .0443)134 

(-.125x301.0443x7.5) _ Dn 
"2(2 - .0443) 

( -- . 125 x30 f .0443 x r > . 5 ) _ _ ,955 

2(2 - .0443)134 

Panel 8 



- c iG = 
^117 = 



- (.0507x136 - 90) (-. 0482x11 . 25 P . 125x30 ) - 

”"' 2 X 2 - . Q4827&0 

- ("1.25x 3 0 t- .0482x11. 25) - _ gg 

212 - .0482 

( -.125x30 4 - ,0482x11.25 ) - „ o Q091 



= -.94 
= -.94 

= -.0099 



“ 0,1 = 
“0-H “ 



(. 0942x160 - 200) (- .0866x 3 . 75 4- ,125x50) . 
2 (<. - .0866)200 

(->125x30 4 .086 6x3.75) _ _ c Q 
2(2 - .0866) 



= (“ .125x30 4 - .0866x3.75) 
jK 8 " 2(2 - .0866)200 



- .0045 
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Load at C 



Panel 1 



''“A = 


(.0942x160 - 200) ( .0866x22.5 - .75x30) _ „ Q0 
2(2 - .0866)200 


- [ iB r 


(.75x30 - .0866x22.5) - 5 
2(2 - .0866) 




(.75x30 - .0866x22.5) - n o 7 
2(2 - .0866)210 



Panel 2 



" '-B Z 


(.0463x232 - 134) ( .0443x45 - .75x30) _ ,, Oo 
2(2 - .0443)134 


-Qc " 


(.75x30 - .0443x45) _ K ^ 
2(2 - .0443) 


Or, = 
*2 


(.75x30 - .0443x45) . Q 
2(2 - .0443)134 ' 



Panel 3 



II 

1 


(.0507x136 - 90) ( .0482X37.5 f .25x30) . r f ..-, 
2(2 - .0482)90 


- ID = 


(-.25x30 - .0482x37.5) _ „ „ n 

' K ~ .04827 2-3 


'^3~ 


-.25x30 - .0482x37.5 _ _ non 
2(2 - .0482)90 



Panel 4 



11 11 

d? # 

1 1 


(-95) ( .25x30) _ _ 1>87 
4x95 

= -1.87 


II 


-^253^30 - _ Q 20 
4x95 
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Panel 5 



-( iE = -1.88 

- Qp = -1.88 

a , K = -.020 

Panel 6 

- ip = - 1.64 

-V = - 1.52 

\JT 

W -.018 

i-a.iel 7 

= - 1.74 

-q,H = “1-62 
4 * 7 s "’ C13 



l-anai 8 



" C H 






“I 



1.80 

■ 1.66 



8 ’ 



00S0 



Load at D 



Panel 1 



Panel 2 



Panel 3 



Panel 4 



-Oa = (.0942x160 - 200 ) ( .08 66x18. 75 -.625x30) - 4. pS 

2 l 2 -.08667200 

-Qn = .625x30 - .0866 x 18.75 = 4.49 

"212 -. 08667 " 

Choi - .625 x 30 - .0866 x 18.75 = .022 

2 T 2 -.08667200 



-% - ( .0463 x 232 - 154) ( -0443 x 37.5 -.625x30 ;-* 4 ,02 

2T2' - 10443 ) 134 

-fiC -■ ( .62 5 x 30 . 0 443 x 37,5) = 4.36 

2l2 -.0443) 

Q»r> « (-625 x 30 - ,0443 x 37.5) - ,033 
~ 2X'2- «. 0n43~) 134 



- Qiq.- ( .05 07x 136- 90 ) ( . 0482x56 . 25 - , 625x3 0 ) = 3.80 

2f2 *•'.0 482790 

-Qp) - ( .62 5 x 30 - .04 8 2 x 5 6.25) = 4.12 

2l2 -.04821 

QR 3 - (,525 x 30 - .04 82 x 56.25) - .046 
2 ("2 - .0482790 



= ( - 9 5 ? ( .37 5 x 30 ) = -2.81 
4 x 95 

“0>E = (-.375 x 30 ) = -2.81 



%4 c (rz5 7 5 x 30) : .030 

5 X 
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Panel 5 



“ 0>e = “2 ‘82 
-Q/p z -2.82 

°oR5 = -• 03 ° 

Panel 6 

- Q,p - -2,46 

- % ~ “2.28 

! mR6 = “°-27 

Panel 7 

-tyj = -2,61 
-6ti --fi.43 

%>7 = -* 020 

Panel 8 



-Q H 


r -2.70 


-^i 


r -2.49 


OiR8 


r -.014 
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Load at E 



Panel 1 

-q, _ (, 0942 x 160 - 200 )(. 0866 x 15 -. 5 x 30 ) - 3.32 

2T2" - .78667277 

-On = (. 5 x 30 -. 0866 x 15 ) - 3.59 

2 T 2 - 715866 ; 

Qo-, s (.5 x 30 - . 0866 x 15 ) .018 

2 T 2 ~- 73 S 567230 

Panel 2 

- r cR- (. 0463 x 232 - 134 )(, 0443 x 30 -. 5 x 30 ) - 3.22 

2l2 • .0143/134 

(^5 x 30 -__o 044 _ 3 _x_ 30 ) - 3.49 
2 T 2 -.74437 

(. 5 x 30 - ,0443 x 30 ) - ,026 
2 \ 2 -. 74437134 “ 



(.0507 x 136 - SO) ( .0.' 82x45 0,5x30) s 3.04 

2 (77 - 77482777 " 

-Q,U - (.5 x 30 - .0482 x 45 ) - 3.30 

2'"8 -704827 

7 R 3 - (.ox 30 - . 0 382 x 45 ) s .037 
2 -.0482790 

Panel 4 

= (~9 5)(-.5 x 3 0) = 3.75 
4 x 95 

-Qm = (.5 x 30) : 3.75 

4 

Qr 4 = .5 x 30 ;,040 
4 x 95 



- r ic - 
QR2 - 

Panel 3 

-Qc = 
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■ o - 



Panel 5 



n -3.78 
~ Q,p : -3.78 
°uR5 ~ - .040 

?a r iel 6 

-0 ¥ -3 o 28 

-% - -3.04 
£ JR6 ;; " 036 

Panel 7 

* Q g :: -3.48 
-Q,H - -3.24 

Qr7 = -.026 

Panel 8 

- Q,£j * - 3 . 60 
-Qj = -3.32 
QF 8 = ,018 
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. 




















. 








. 



Panel Constant Computations Load at B 



Panel 1 



(7 svlfiO + 200 + ( 3-. 0866 )( .0942x160-200) \A + 

L 2T2-T158667 -J 

[ 200 * (3 -.1734) ( .0942x160 - 200) |b r 5.82 

~ 2 ~ 2T“-:08667 J 



299A - 37B = 5.82 



' — ■ 

900 + 1.5x232 - (3-. 1732)200 


B +• 


200 -(5 -.0866)200 


2l2- . 08667 


i 


"2 2f2 - . 0866 

L- _1 



40 OB - 52A s 6.28 

Solving Simultaneously: A r .022 B = .019 



6.28 



R, : (3 - • 0866 ) ( . 022 ) 4- (3 -. 1732 )(. 019 ) + .031 = .062 

1 ^2(2--.08SSJ 



panel 2 

1,5x232 + 134 + ( 3-. 0443) ( .04 63x232 -134 )/ B -h 

2(2-. 044 TJ 

C = -1.11 

134 +■ 1.5x136 - ( 5-. 0886) 154 /c + fl34 - (3-. 0443)134 



134 -f- { 3 - . 0886 ) ( . 0463x232j 

212^704437 K 



2[ 2-. 04 437771 l2~ '21^-7044377 

238C - 34B= -1.21 

Solving Simultaneously: B a -.003 C = -.005 



B = -1.21 



R 2 = ( 3 -.04 43) (-.003) + (3-. 0886) (-.005) -.009 r -.015 

2(2 -.04 37 “ 
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« ; s' 






panel 3 



^i^ + 90+ (3-. 0482) ( .0507x136-90) |C I 90+( 3- . 0964 )(. 0507x136- 90 ) 
„.srr- (_ 2 2(2- * 0482^ __ 



2 I 2 - ,04827" _! L 2 

D = -1.10 
231C - 17D = 1.10 



) t 1,5x74 - (3^0964)90 

^-.04827 



D +>190 - (3 -.0482)90 
[2 2T2-.0482 F 



C - -1.19 



134D - 23 C - -1.19 

Solving Simultaneously; C s -,0055;D « -.0098 



R, = (3-. 0482) (-.0055) +-(l -. 0964 )(-. 0098’) -.013 * -.024 

' 2 T 2 -70482T 



anel 4 

.5x74+9 5+ (3 ) (0-95 
4 




95^(3) (0-95) E = 
4 



_J 



-.94 



135D - 24E = -.94 



t- 1.5x47 



/ » 7 

( 3)95 /E -f/95 - (3)95 ID 
4 / }~Z 4 J 

L 94E - 2.4D ’ r 



- -.94 
-.94 



Solving Simultaneously Da -.0092 ; E a -.012 



R, = 3 ( - , 0092 ) +- 3(-.0l2) -.01 = -.026 

_ 
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panel 5 

13 5E - 24E - -.94 

-24E * 94F = -.94 

E z -.012 

2 = -.0092 

R_ a 3 (-.0092-. 012) - .0099 - -.026 
5 £ 

Panel 6 



134E - 23G r -.82 
-17E * 23 1G - -.76 

E - -.0068 
G z -.0039 

R A - -2.95x.0039 - 2.90 x.0068 - .0091 = 

3.90 



Panel 7 

238G - 34H r -.87 
-25G -f 389H r -.81 

G = -.0040 
H r -.0023 

R ? = -2. 96x.0023 - 2. 91 x.0040 -.0065 = 

3. '91 



Panel 8 

400H - 521 - -.90 
-37H -i- 2991 r -.83 

H r -.0027 
I r -.0031 

R a = -2.91x.0031 - 2.83 x.0027 -.0045 = 

3.83 



-.0173 



-.0112 



-.0088 
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Panel Constant Computations 



Load at C 



ranel 



xanel 



Panel 



.t'anel 



299A - 37B = 4.98 

-52A + 400B = 5.38 

A = .019 , B = .016 

= Sj_91( , .0 19} _J .<_».§ 3, (_ -{--.027 = .053 
2 ( 1.91, 



389B - 25C = 4.82 

-34B | 238C = 5.24 

3 = .014 , C = .024 



_ S.96( .014) -f ( 2 . 9 1 ) ( .024) + >03g 
2 3.92 



.067 



23 1C - 17D = -2.20 
-23C f 1341) - -2.39 

C = - .011 , D = -.020 






2 . 95 ( - .Oil) y-2.90(- .020) w C] ^ ) 
3.90 ' 



- .050 



4 

135D - 243 = -1.87 

-24L +■ 94E = -1.87 

D = -.018 , E = -.025 

R 4 - - V (-.020) = -.0 52 
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panel 5 



E = -.024 
F = -.018 
R 5 = -.052 

j^anel 6 

F = - . 0 14 
G * -.0078 
R g = - .054 

Panel 7 

G = -.0080 
H = -.0046 

Rr* - — . 0,c2 

_ an el 8 

H = -.0054 
I = -.0062 
Rq= -.018 
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Panel Constant Computations - Load at PPL 

panel 1 

299A - 37B =4.15 

- 52A 4- 400B = 4.49 

Solving Simultaneously; A = .016 , B = 

R = 4 . >022 - >044 
1 3 » 82 



Panel 2 



389B - 25C = 4.02 

-MB + 238C = 4.36 



k 2 



Solving Simultaneously; B = 

2 . 96 ( .012 ) f 2 . 91 ( . 020 ) ^ 
3.92 * 



.012 , C = 
= .057 



Panel 3 

23 1C - 17D = 3.80 

-23C 4- 13 4D = 4.12 

Solving Simultaneously; C = .019 , D = 

R-7 z + .046 = .086 

3.50 

Panel 4 

135D - 24E = -2.81 
-24D 942 = -2.81 

Solving Simultaneously; D = -.027 , E 




.013 



.020 



.034 



= -.037 
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p anel 5 



S = - .0.36 
F = -.028 
Rr,- -.078 

Panel 6 

F Z -.020 
G = -.012 
R 6 = -.051 

Panel 7 

G = -.012 
H = - .0069 
R ? = -.033 

Panel 8 

H = -.0081 
I = -.0093 
R 8 = -.026 
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Panel Constant Computations - Load 



Panel 1 

299A - 37B = 3.32 

-52A 1- 400B = 3.59 

A = .012 , B 

- 2 . 91 ( .012) -t P.83 ( .011) 018 = 

K 1 " 3.82 



Panel 2 

389B - 25C = 3.22 

-34B +- 2380 = 3.49 

B = .009 , C 

R _ 2 . 96 ( .009) f 2 . 9l( .016) h<026 s 



2 3 1C - 17D r 3.04 

-23C + 134B = 3.30 

C = .015 , D 

r , . 2.95( .015) + 2.90( .027 ) * , 

R 3 3790 



Panel 4 



135D - 24E = 3.75 

-24D t 94E = 3.75 



D = .036 , E 



R 4 



3 ( .056) f 3( . 0 49) 
4 



+-.040 



.10 



at E 

= .011 
.035 

= .016 
.045 

= .027 
.069 

= .049 
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i 



r 



Panel 5 



- 

x!j 


- .048 


= 


- .037 


Rr,= 

Panel 6 


-.104 


j? = 


- .027 


G = 


-.016 


R = 

6 

jranel 7 


- .068 


G = 


-.016 


H = 


- .0092 


r 7 = 

Panel 8 


-.044 


H = 


-.('■11 


I = 


-.012 


td 

00 

ii 


- .035 
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Load at 
Panel 1 



Panel 2 



Panel 3 



Panel 4 



' anel 5 
Panel 6 
Panel 7 
Panel 8 



PP1 



Moment Determination 

M = K(A^| 



- R) 



m AB = 200 (.022 + - .062) 



Hab * -6.0 



M ba - 200 ( .019+ “ .062) 



M 3A = ' 6 * 4 



M- 



BC 



= 134 (-.003 - -4^5 +.Q15) H- dG =+1.21 



2 



h cb = 


134( - .005 - 


-^P 1-.015) 


3,t cb 


= 11.07 


m cd = 


90 ( - .0055 - 


+ .024) 


m cd 


= -1.-26 


M DC = 


90 (-.0098 - 


•°“ 55 +.024) 


h dc 


= K0.99 


M D2 k 


95 ( - .0092 - 


+ .026) 


m de 


=+1.05 


IvI : d a 


95 ( - ,012 - ■ 


^ + .026) 


m ed 


= + .86 



M-pjj, = 2.58 



M-ot, = 2.97 

-0 jL 



%G " 2 * 16 



- 2.70 



j^Gh = 2.40 

j-IhG = 2.82 

Mptl = 2.76 
Mj ].j = 2 . 58 
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T,oad p t PP2 
Panel 1 



Panel 2 



Panel 3 



Panel 4 



>nel 5 



Panel 6 



Panel 7 



Panel 8 



V, 



= 200( .019 + -^ - 


.053) 


Mas = -5.20 


BA = aool.oie + 'O 1 - - 


.053) 


HfiA = -5.40 



'BC 



H 



CB 



H 



CD 



It- 



DC 



134 ( . 014 -h - .067) 

134 ( .024 + - .067) 

<; 

90 ( - . Oil - 4—-P.050) 



90 ( - . 020 - --- 1-.050) 



T’^ = 95 ( - . 018 - -4—4-.052) 



T.C 

"■ED 



fI EE 



-El. 



P-FCx 

h gf 



95(- .025 - T. 052) 



II 



Gli 

%> 



•HI 



3.44 

3.96 

£.88 

3.60 

3.20 

3.76 

3.68 
3 .44 



M bc = -5.49 



^CB = ” 4 * 82 



H C d = ^ 2.61 



I *" P* 2 . 16 

- + 2.09 
IT ed = +1.71 
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Load at P+3 



Panel 1 



panel 2 



Panel 3 



Panel 4 



Panel 5 



Panel 6 



Panel 7 



Panel 8 



■' 'AB 


200 ( .016 + 


.013 

2 


.044) 


h AB = -4.40 


' ri B. = 


200 ( .013 + 


.016 

2 


*044) 


J ’BA = “4.60 


ii 

o 

i' — i 


134 ( .012 + 


.020 

2' 


*057) 


%C = -4,69 


’» T — 

J GB “ 


134 ( .020 r 


.012 

2 


.057) 


I[ CB = “4.15 



'CD 90 ( .019 4 


.niM _ . 0 86) 


'CD = 


-4.50 


I DC = 90 (.074 +- 


- - .086) 


DC = 


-3.78 


■DU 95 (-.027 


- + .07 8) 


i:I DE = 


•5J. 

rH 

• 

to 


" 95 (-.037 


- A-|^ 7 .i.078) 


7 -ED = 


2.56 



Tijj. = 95 (-,012 - 


+ .026) 


- : w 




.86 


K-pD “ 95 ( - .0022 - 


~~ + .026) 


'•'EE 


r 


.99 


i — 

kg' 

1 * 

vT. 

o 

o 

0 

CD 

00 

1 


— P- + .017) 




- 


.72 


i '. GB - 90 (-.00 3 9 - 


— +.017) 




Z 


.90 


} t .qH 134 (-.0040 


- ‘ 0023 4% 011 ) 
C 


k gh 


- 


.80 


H H g ~ 134 (-.0023 


- .°°40 +.oil) 


1 ; HG 


= 


.94 


H IiI ~ 200 (-.00 27 


- ” 0031 +.0088) 
2 


-III 


r 


.92 


J I H " 200 ( - . 003 1 


_ j.2^27 + . 00 8 8 ) 

«C 


:: IH 


- 


,86 
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Load at 
ran el 1 



jranel £ 



panel 3 



Panel 4 



4m el 5 
ran el 6 
Panel 7 
Panel 8 



1T4. 



•i .T mm 

i; AB “ 


£00 ( .OIL 4 


tl 

,PP 


£00 ( .011 4--™- 


1T BG = 


134 ( .009 


I[ CB “ 


, .009 

134 ( .016 t — ~ 


]{ CD " 


90 ( .015 + 


'•DC = 


90 ( . 0£7 t-~— 


^DB " 


95 ( .036 1- -™- 


M ED = 


95 ( .049 + ^- 6 - 


= 


1.72 


%E = 


1.98 


-ip’G ” 


1 . 44 


*n,T _ 

x '.r* r» 
a orx 1 


1.80 


%H = 


1.60 


: -HG = 


1.88 


Mhi = 


1 .84 


n IH = 


1.72 



.035) 


T -AB = 


-3.40 


.035) 


m ba = 


-3.60 


.045) 


!t BG r 


-3.75 


.045) 


M CB = 


-3.35 


, 069 ) 


][ CD = 


-3.69 


.069) 


K DC 


-3.15 


0.10) 


1 DS = 


-3.80 


0.10) 


X %D = 


-3.13 
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First foment Corrections - Load 
c99k - 37B = 0 

-52A->- 400B = -1.21 

A - -.00038 
B = - .0031 

- 2.91X.00038 - 2.83X.0031 - 
R 1 = 3.83 

H^r 200(-. 00038 - &X.J031 + .0026) 

H B a= 200( - .0031 - ix. 00038 4 .0026) 
388B - 25C = 6.4 

- 343 1 238C = -1.26 
B = .016 
C = -.0030 





2.96X.016 


- 2.91X.003 


- .0099 


l 2 ‘ 


3 


.91 


[ BC" 


134 ( .016 


- -frx.0030 - 


.0099) = 


[ CB = 


134 (-.0030 


8- a-x.016 - 


.0 D99 ) = 




2 7 -1C - 


17D = -1.07 






-23C 8- 


134D = -1.05 





C = -.0055 
D = - .0088 



- -2 .S5x.0055 - 2 .9QX.0Q88 _ 

o’* " 3.90 

n G D= 90 ( - . 0055 - ^x. 0088 + .011) = 
% C = 90 ( - , 0088 - iVx .0055 +■ .Oil) = 



at B 

.0026 
= 0.14 

=-0.14 



0.62 

- 0.66 



Oil 

0.072 

-0.072 
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4 



94D 



24E 



99 



-24D + 135E = 
D - 

E - 



- .86 

-.013 
- .0086 



r 4 r |(-,013 - .0086) = -.016 

II LS = 95 ( - .013 - ^x.0086 4- .016) = -.10 

M ed = 95 ( - • 0086 - ix. 013 +.016) = +.10 



5 - 



^5 * 

Mef = 

m fe = 



13 5E - 24F = -.86 
-24E + 94F = - .72 

E = -.0080 
F = -.0097 

|(-.0080 - .0097) = -.013 
95 ( - ♦ 0080 -ix.0097 f .013) 
95 ( - . 0097 - ix. 0080 + i 013) 



.05 

- *04 



6 - 



13 4F - 23G 


= 


-.99 


-17F | 23 1G 


= 


i 

co 

o 


F 


- 


-.0079 


G 


- 


- .0040 



D _ -2.90x.0079 - 2.95X.0040 
r 6 



- .0090 



M pG = 90 (-.0079 - -jx . 0040 + .0090) = -.08 
M gf = 90 ( - .0040 - tx. 0079 f .0090) = .09 
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7 



238G 



34H = -.50 



-250 + 388H = -.52 

G = -.0040 
H = -.0026 

_ _ -2.91x.0040 - 2.96X.0026 _ 

H 7 " 3.91 " " 

Mq H = 134 ( - .0040 - ix.0026 f .0049) 
134 ( - .0026 - ix. 0040 f .0049) 

nLr 



8 - 



400H - 521 = -.94 
-37H + 299I = 0.00 

H = -.0024 
I = -.0003 



„ . -2.83x.0024 - 2 . 5 lx .0003 _ 

K 8 ' ,<.*83 

200 ( - . 0024 - ix. 0003 +.0020) 
M ih = 200 ( - .0003 - ix. 0024 +• .0020) 



.0049 

= -.05 
= .04 



0020 

= - 0.10 
= 0.10 
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Load at B 



Panel 




i 




2 




3 


4 


! 

1 


Joint 


A 


B 


B 


C 


C 


D 


D 


E 


-Q ' 5.82 


.. ... . _ 
6.28 


-1.11 


-1.21 


-1. 10 


-1.19 


- .94 


- .94 


cx. 


.022 


.01S 


- .003 


- .005 


- .0055 


- .0096 


- .0092 


- .012 


R 

M' 


.062 

-6.0 


- 6 ♦ 4 


- .015 

1; 21 
1,1 " ' 


1.07 


-.024 

1.26 


0.99 


-.026 

1.05 


i 

j 

0.86 


-Q 


0.00 


-1.21 


6.4 


-1.26 


-1.07 


-1.05 


-0.99 


-0.86 




- .0004 


-.0031 


0.16 


-0030 


- .0055 


- .0088 


- .013 


- .0086 


R 


- .0026 
0.14 


-0.14 


- .0009 
0.62 


-0.66 


-.011 

0.07 


-0.07 


- .016 

- .10 


.10 


-Q, 

X 

R 

Iff" 


















M 


-5.86 


-6.54 


1.83 


0.41 


1.33 


— 

0.92 


— — ■ 

0.95 


0.96 
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E 

- 0.94 

- 0.12 

-.026 

0.86 

- 0.86 

-.0080 

-.013 

.05 



0.91 





6 




7 1 


8 


F 


F 


G 


G 

- - 


H 1 

' 


H 


I 


- 0.94 


- 0.82 


- 0.76 


- 0.87 


- 0.81 


- 0.90 


- 0.83 


- .0092 


-.0068 


- .0039 


- .0040 


-.0023 


-.0027 


-.0031 




- .017 




- .011 




-.0088 




0.99 


0.72 


0.90 


0.80 


0.94 


0.92 


0.86 


- 0.72 


- 0.99 


- 0.80 


- 0.90 


- 0 . 92 


- 0.94 


0.00 


- .0097 


-.0079 


- .0040 


-.0040 


-.0026 


- *0024 


- *0003 




- .0090 




-.0049 




-.0020 




- .04 


- .08 


.09 


- .05 


.04 


- .10 


.10 










0.95 


0.64 


O.SS 


0.75 


0.98 


0.82 


0.96 
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x . 



2 . 



3. 



4. 



First Moment Corrections - Load at C 

299A - 37B = 0 
- 52A 400B = 5.49 ’ 

A a .0017 
B = .014 

R-, s 2.91 x.0017 f 2.83 x.014 = .012 

3.83 

200 ( ,0017 + 1 x.014 -*012) = -.60 

l&A « 200 ( , 014 + 5 x.0017 -.012) = .60 

2 

388B - 25C = 5.40 
-34B ♦ 238C = -2.61 

B = .013 
C = -.0091 

R 0 a 2.96 x, 013 - 2.91 x.0091 a .0031 
* " “3.91 

M bc a 134 ( .013 - 1 x.0091 -.0031) = .67 

Mega 134 ( - . 0091 + 2 1 x.013 -.0031) = -.71 

2 

23 1C - 17D = 4.82 
-23C +- 134D = -2.09 

C = .020 
D = .012 

R 3 = 2.95 x, 02 - 2 .90 x. 012 = .0062 

3.90 

Meg - 90 ( . 020 - 1 x.012 -.0062) = .72 

2 

Mge = 90 ( - .012 f 1 X.020 -.0062) = -.72 

2 

94D - 24E : -2.16 
-24D 135E r -1.72 

D =-.028 
E =- .018 

r 4 r 3 (-.028 -.018) s -.035 
4 

Mg E = 95 ( - . 028 - 1 x. 018 -f. 035) = -.23 

2 

m ED = 95 ( - .018 - 1 x.028y-.035) - .23 

2 
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•* + \ > % 



5 . 



6 . 



7. 



8 . 



13 5E 


- 24F 


- -1 


.71 


-24E 


+- 94F 


= -1 


.44 




E = - 


.016 






F = - 


.019 




016 • 


-.019) 


Zm *“ « 


026 



M SF = 95(-.016 - 1 x.019 +.0 26) z .10 

= 95 ( - .016 - 1 x. 019 -f* 026) = -.10 

FL g 

134F - 23 G = -1*98 
-17F + 23 1G = -1.60 
F = -.016 
G s -.008 

R * - 2.90 x.008 - 2.95 x.016 = -.018 
6 3.90 

M - 90 ( -0 . 16 - 1 x.008 ^.018) r -.18 

2 

M gF = 90 ( - .008 - 1 x.016 +.018) . .18 



238G - 34H s -1.80 
-25G + 388H = -1.84 
G r .0080 
H r .0052 

R 7 = -2. 9 1 x . 0080 - 2. 96 x.00 52 - -.0098 

3.91 

M gh = 134 ( - , 0080 - 1 x.0052-/-. 0098) : -.09 

2 

N H g r 134 ( - . 0080 - 1 x.0052 +.0098) = .09 

2 

400H - 521 = -1.88 
-37H + 2991 = 0 

H = -.0049 
I - -.0006 

R d = -2.83 x.0049 - 2.91 x.0006 = -.0040 

3.83 

M hi = 200 ( - ,0049 - 1 x.0006 +.004 0) - -.20 

2 

M IH = 200 ( - .0006 - 1 x.0049 +.0040) = .20 

2 
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Second Moment Corrections-Load at C 



X « 


299A - 37B - 0 
-52A + 400B = -.67 
A = -.0002 
B i -.0017 


Rl = 


-2.91 x. 0002 - 2.83 x.0017 = -.0014 
S.E3 


M AB ' 


= 200 ( - .0002 - 1 x.0017 + .0014) = .08 

2 


ll BA 


: 200(- .0017 - 1 x. 0002 X. 0014) = -.08 

2 


2. 


388B - 25C = -.67 
-34B + 238C = -.72 
B r -.0020 
C r -.0033 


r 2 -- 


-2.96 x . 0020 - 2.91 x.0033 - -.0040 
3.91 


H BC ' 


= 134 ( - ,0020 - 1 x.0033 +- .0040) = .05 

2 


Mob : 


- 134 ( - .0033 - 1 x.0020 + .0040) = -.04 

2 


3, 


23 1C -17D r .71 
-23C + 134D = .23 
C r .0023 
D - .0033 


R 3 = 


2.95 x . 0023 f- 2.90 x.0033 = .0042 
3750 


},I CD= 


90 ( .0023 + 1 x.0033 -.0042) - -.03 


m dc= 


2 

90( .0033 -J- 1 x.0023 -.0042) = ..03 
2 


4. 




R 4 s 


94D - 24E = ..72 
-24L f 135E B -.10 
D = ,.0076 
E - .0006 

3 (.0076 -f .0006) s ..0062 

4 


ST 

at 


: 95 (.0076 -f 1 x.,0006 -.0062) =. .16 


m ed 3 


# .2 

S 95 ( , 0006 * 1 x.,0076 -.0062) - -.16 

2 " 
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, . 



y v «. j\ . 



r .:<v'o. - : 



• ' \.l *1 



Load at C 



Panel 




1 


1 


2 


j 


3 


4 




Joint 


A 


B 


j 

1 B 


C 


C 


D ! 


D 


E 


Q, 


4.98 


5.381 4.82 


5.24 


-2.20 


-2.39 1 


-1.87 


-1.87 

• 


N 


.019 


.016 


: .014 
! 


.024 


-.011 


- .020 


-.018 


-.025 ! 

| 


R 


.053 




- .067 




- .050 




-.052 


i 

» 


i M 


-5.20 


-5.40 


-5.49 


-4.82 


2.61 


2.16 ■ 


2.09 


1.71 


Q, 


0.00 


5.49 


5.40 


-2.61 


4.82 


-2.09 


-2.16 


-1.72 


< 


.0017 


.014 


.013 


-J0091 


! .020 


-0.12 i 

i 


-0.28 


-.018 | 

i 


R 


.012 




-DO 3 1 




i .0062 


: 


-.035 




H. 


- . 60 


.60 


.67 


- .71 


.72 


- .72 ■ 
1 


- .23 


.23 j 


0, 


0.00 


- .67 


- .67 


- .72 


i .71 


.23 ! 

j 


.72 


- .10 

1 


X 


-.0002 


-1)017 


-.0020 


-*0033 


| .0023 


.0033'] 


.0076 


.0006 


R 


-.0014 




-.0040 




| .0042 


1 

j 


.0062 




If" 


.08 

-5.72 


- .08 


.05 


- .04 


! - .03 
3.29 


.03 j 


.16 


- .16 


II 


-4.88 


-4.77 


-5.57 


1.47 j 


2.02 


1.78 
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I 



! E 


b \ 


F 


G 


G 


H | H 


I 


- 1.88 


- 1.88 


- 1.64 


- 1.52 


- 1.74 


- 1.62 ! - 1.80 

i 


- 1.66 


I 

' - .024 


- .018 


-.014 


- .0078 


- .0080 


- , 0046 ; - .0054 


-.0062 


| -.052 




-.034 




- .022 


' -.018 




1.72 


1.98 


1.44 


1.80 


1.60 


1,88 1.84 


1.72 


— — 

- 1.71 


- 1.44 


- 1.98 


- 1,60 


. ... .. - 

- 1.80 


- 1,84 - 1.88 


0.00 


-.016 


-.019 


-.016 


-.008 


- .0080 


- #0052 - .0049 

t 


-.0006 


-.026 




-.018 




- .0098 


i -.0042 
1 




.10 


- .10 


- .18 


*18 


- .09 


.09 i - .20 


.20 



1.82 1.88 



1.26 1.98 



1.51 







1.97 


1,64 1.92 
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I . 






1 



r 

/ 



Panel 



Panel 



Panel 



Panel 



Influence lines - Eirst Correction 



Load at D 



1 

299A - 37B = 0 
- 52A + 400B = 4.69 
A = ..001 
B = .012 
Rl= .010 

Mas r 200( .001+ ix.012 - .01) 
If Bi . = 200 ( .012 +-Vx.001 - .01) 

2 

389B - 25C = 4.60 
-34B + 238C = 4.50 
3 = .013 
C = .021 
%= .025 

M bc = 134 ( .013+ -g-x.021 - .025) 
M- cb = 134 ( ,021 + |x.013 - .025) 
3 

23 1C - 17D = 4.15 

-23C + 1343 = -3.14 



C = .016 

D = -.021 
Rt,= -.003 

Mod = 90 ( .016 - ix.021 +.003) 
1I DC = 90(-.021 + £x.016 f . 003 ) 

4 

135D - 24E = ^.78 

-24D + 94E = -2.58 
D = .024 

E - -.021 

R 4 = .002 

I1 DL = 95 ( .024 - ix.021 - .002) 
M E1) = S5(- .021 fix. 024 - .002) 



.60 

.60 



-.27 

.27 



.81 

.90 



1.14 

-1.04 
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Panel 5 



:! EF 

n FE 



Panel 6 



n FG 



pane 1 7 



7 r 

ll HG 

Panel 8 






M 



IH 



-24F 4- 94E = -2.86 
135F- 24E = -2.16 
E = -.038 
F = -.022 
R 5 = -.041 

95 ( - .033 - -^x .022 4- .041) = -.28 

95 ( - .022 - vx.033 -f .041) = .28 

- 23G 4- 134F = -2.97 
23 1G - 17F = -2.40 

F = -.024 
G = -.012 
R g = -.027 

90 ( - .024 - irx.012 4 .027) = -.27 

9 3 (-.012 - ^x. 024 4- .027) = .27 

-34H 4- 238G = -2.70 
389H - 25G = -2.76 

G = -.012 
H = -.008 
R 7 = -.015 

134 ( - ,012 - ix.008 4- .015) = -.13 
134 ( - .008 - -be. 012 f .015) = .13 



-521 +- 400H = -2.82 

2991 - 37 H = 0 

H = -.001 

I = -.007 

R a = -.005 

200(0 - ix. 007 4- .005) = .40 

200 (-.007 - bc0+.005) = -.40 
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I .. 



Influence Lines 



Second Correction 



Load at D 



Panel 



Panel 



Panel 



ranel 





299A - 


37B = 


0 




-53A V 


400B = 


.27 


0 


B = 


.0007 




= 0 


ii 

< 

w£R 

r—\ 


0 






38 9B - 


25C - 


-.60 




-34B -1 


238C = 


- .81 






B = 


-.0018 






C = 


- .0037 






R. = 


- .0041 



L 3C = 134 ( - .0018 - ix. 0037 + .0041) 
1I C3 = 134 ( - . 3037 - ix. 0018 .0041) 



23 1C - 17D = - .27 

-23C 1 13 4D = -1.14 
C = -.0019 
D = -.0088 
R 3 = -.0080 

M cd = SO ( - ,0019 - -goc.0088 + .0080) = 
r. DC = SO (-.0088 - -g-x.0019 -V .0080) «= 



II 



EE 



M- 



■ED 



135D - 24E « 
-24D + 94E = 

D = 
E = 

*4" 

95 ( .0076 + ix. 0049 - 
95 ( .0049 t -g-x.007 6 - 



.90 

.28 

.0076 

.0049 

.0094 

.0094) = 

.0094) = 



.07 

-.07 



.15 

- .15 



.07 

.07 
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Panel 5 



Panel 



Panel 



Panel 





-24E 


4- 94E = 


1.04 






1"5F 


- 24E = 


.27 








E = 


.0121 








F - 


.0042 








ii 

in 

cn 


.0122 




95 ( 


,0121 4-^-x 


.0042 - 


.0122) = 


.19 


95 ( 


.0042 + ix 


.0121 - 


,0122) = 


- .19 




-23G 


+- 13 4F = 


-.28 






231G 


- 17F = 


.13 








E = 


■ -.0020 








G = 


.0004 








*6= 


-.0012 





Il pG = 90 ( - . 0020 •+- be .0004 + c 0012) = -.05 
I'Iqj. " 90 ( .0004 - ix. 0020 + .0012) " „05 

-34E + i:38G = -.27 
389H - 25G - -.40 

G = -.0013 
H = - .0011 
R 7 = -.3018 

n GH s 1^4 ( - .0013 - ix. 0011 4.0018) = 0 
M hg = 134 ( - .0011 - be. 0013 -V- .0018) = 0 
l 

-521 + 400H = -.13 
2991 - 37H = 0 

H * -.0003 Rg ‘ 0 !Iih = 0 

I = 0 :i HI = 0 
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I 






Load at PP3 



Panel j 


1 




2 


3 


4 


— ‘ 















Joint ' A 


B 


B 


C ! C D 

_ 


D 


E 


- (j | 4 . 13 


4,49 


4.02 


4.36 


3.80 4.12 


-2.88 


-2.81 j 


C, .016 


.013 


.012 


.020 


.019 .034 


-.027 


-.037 : 


R , .044 




.057 




.086 


- .078 


; 


ir -4.40 


-4.60 


-4.69 


-4.15 


-4.50 -3.78 


3.14 


2.56 


-0, o 


4.69 


4.60 


'±.50 


4.15 -3.14 


3.78 


i 

-2.58 


oc .001 


.012 


.031 


.021 


.016 -.021 


.024 


-.021 


R , .010 




.025 




- .003 


.002 


1 

| 


K" - . 60 
) 


.60 


- .27 


.27 


.81 -.90 | 1.14 

I 


-1.04 

i 


-Q ! 0 


.27 


- . 60 


- .81 


r 

-.27 -1.14 


.90 


.28 


w. 0 


.0007 


-.0018 


-.0037 


-.0019 -,0088 


.0076 


.0049 1 


r ; o 




-.0 041 




-J9080 


.0094 




H ,M 0 

-IT— 4 - 


0 


.07 


-.07 


.15 - . 15 

. . __ 


.07 
— 


- .07 


i 

M |-5. 00 


-4.00 


-4.89 


-3.95 


-3.54 -4.83 


4.35 




1.45 
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5 




6 


- - 


■ — 


.. _ 




E 


F 


F 


G 


• - ■* 




— 


- • — 


-£,82 


- 2.82 


- 2.46 


- 2.28 


- ,086 


-.028 


t 

* 

o 

M 

O 


-.012 


-.078 




-.051 




1 

; 2.58 


2.97 


2.16 


2.70 


- 2.56 


- 2.16 


- 2.97 


- 2.40 


j - .035 


-.022 


- .024 


-.012 


1 - ,041 




O 

• 

1 




- . 28 


.23 


- .27 

* •* 


.27 


1,04 


.27 


- .28 


.13 


j .0121 


, 0 J 42 


- 00:20 


.0004 


.0122 




-.0012 




.19 


- .19 


- .05 


.05 


2.49 


3.06 


1,84 


3.02 



7 






8 


G 


H 


H 


I 


- 2.61 


- 2.43 


- 2.70 


- 2.49 


- .012 


- .007 


- ,008 


- .009 


- .033 




- .026 




2.40 


2.82 


2.76 


2.58 


- 2.70 


’ 

- 2.76 


- 2.82 


° 


- .012 


- .008 


-.001 


-.007 


- .015 




- .005 




- .13 


.13 ! .40 

J 

| 

- .40 - .13 


- .40 


- .27 


7 " 


-0013 


••.0011 


-.0003 


0 


-.0018 




0 




0 


0 




0 


0 

2.18 


2.27 


2.95 


3.16 



- 



I 



Influence Lines First Correction Load at E 



panel 1? 8 



29 9 A - 37B = 0 
-52A 100B = 3.76 

A = .0012 
B = .0095 
R x = .0079 

_ 200 ( ,0012 1 x.0095 -.0079 = -.40 

2 

-fp, - 200 ( .0095 fl x.0012 -.0079) = .40 

2 



Panel 2,7 



389B - 25C = -.21 
-34B 4 2380 = 3.60 
B = ,0105 
C = .0172 
R 2 = .208 



n EC - 
j'-CB ~ 



Panel 3, 6 



134 ( o 0105 4 1 x.0172 -.0208) 
2 

134 ( , 0172 -y- 1 x.0105 -.0208) 
2 



-.21 

.21 



23 1C - 17D = 3,20 
- 23C + 13 4D = 3.96 
C - .0162 
D r .0324 
R 3 r .0364 

llpp = 90 ( .0162 4 1 x. 0324 -.0362) - -.36 

2 

m DC - 90 ( . 0324 4-1 x.0162 -.0362) = ,36 

2 



Panel 4,5 

135D - 24E s 2.88 
-24D 4 94E = -3.44 
D = .0155 
E = -.0326 
R 4 = -.0128 

H de = 95 ( .0155 - 1 x. 0326 4.0128) .= 1.14 

2 

%D - 95 ( - . 0326 - 1 x. 0155 4.0128) =..-1,14 

2 
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Influence Lines - Second Correction - Load at E 
Panel 1,8 

299A - 37B = 0 

-52A 4- 40 OB = .21 

A = .00007 
B = .00053 
R]_= .00044 

H AB = 200 ( .00007 4 ix. 00053 - .00044) - -,02 

I'Ba " 200( .00053 Vix.00007 - .00044) = .02 
Panel 2*7 

389B •• 25C = -.40 

-34B 4 238C - .36 

B " -.00094 
C = .00132 

R 2 = .00027 

H bc = 134 ( -.00094 -f ix. 00132 - .00027) = -.08 

IICB = 134(cOH32 - -gx. 00094 - .00027) “ ,08 
Panel 3,6 

23 1C - 17D = - .21 

-23C f 134D = -1.14 
C » -.0016 
D - -.0088 
R 3 = -.0077 

I1 CD = SO ( - .00 16 - ix. 0088 4-. 0077) = .16 

1I DC s 90 (-.0088 - ix. 0016 + .0077) = - . 16 

Panel 4,5 

135D - 24E - -.21 
-24D +- 94E - 0 

D = -.0016 
E - -.0004 
R 4 = -.0015 

HUE = 95(- ,0016 - ix. 0004 4 -. 0015) = -.03 

H ed = 95 ( - .0004 - ix. 00 16 4. 00 15) = .03 
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I 



J.oad at PP-4 



1 Pan el 




1 




2 


3 


A 


k 

[Joint 

! -Q 


A 


B 


B 


C 


C 


D 


D 


E 


3.7)2 


3.59 


r? « <• 

<J e CC 


3.49 


3.04 


3.30 


3.75 


3.75 ! 

l 


1 * 


.012 


,011 


.009 


.016 


.015 


.017 


,036 


.049 ! 


R 


.035 




, 045 




.069 




,10 


i 

j 


B 


-3.44 


-3.68 


-3,76 


-3.20 


-3.60 


-2.88 


-3.96 


-3.44 
_| 


1 -Q, 


0 


3.76 


3,68 


3 . 60 


3.20 


3,96 


2.88 


-3.44 j 


- 


<30.: 2 


,0095 


.0105 


,0172 


,0162 


.0324 


.0155 


-.0326 


i R 


.0079 




.0208 




0364 




-.0128 


j 


r" 


- .40 


.40 


- - £1 


.21 


- .36 


.36 


1.14 


-1.14 


•« 


0 


_ 

• 21 




- .40 


.36 


- .21 


-1.14 


- ,36 


-1.14 


* 


.00007 


.00053 


<00049 


.00132 


-.0016 


-<0088 


-<•00 16 


-.0004 


R 


.00044 




,00027 




-.0077 




-.0015 




if" 


- .02 


.02 


- .08 


.08 


.16 


- .16 


- .03 


.03 




-3 .86 


-3.26 


-4.05 


— — 

-2.91 


-3.80 


-2.68 


-2.85 


-4,55 
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8 



L ----- 




6 


7 


— I 
1 
1 

co 


■ V F 


F 


G 


G 


H 


n 


i ! 
1 


1 V - v 3 ' 3,78 


- 3 . 28 


- 3.04 


- 3.48 


- 3.24 


- 3.60 


__ _ \ 

• 3.32 


J. C 4 9 ->07, 6 


- .027 


- .015 


- .016 


- r 006 


- ..oil 


-,012 ! 


.. ,10 


-.065 




- .045 




- ,035 





! 3.44 


3,96 


2.88 


3 . 60 


3,20 


3 i 76 


3 . 68 -; 


3.44 

i 


' 3.44 


- 2 .88 


- 5 .66 


- 3 . 20 


- 3.60 


- 3.68 


- 3.76 


i 

0 


• ,0326 


- .0155 


- .0324 


- „ 01 b 8 


- .0172 


- .0105 


- .0095 


- . 0012 ', 


'.0128 




-.0364 




-.0208 




- .0079 


l 

I 

( 

i 


1.14 


- 1.14 


- .36 


.36 


- .21 


.21 




- .40 


.40 


1.14 


.36 


1.14 


.21 


- .36 


.40 




0 


.0004 


.0016 


.0088 


.0016 


-.00132 


.00054 


-.00053 


- J 00007 


.0015 




. 0 C 7 7 




-.00027 




-,00044 


» 

1 


- .03 


.03 


.16 


- .16 


- .08 


.08 


- ,02 


.02 j 


4.55 


2.85 


2,68 


3.80 


2.91 


4.05 


3,26 


3.86 | 
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Web Me mb ere 



1 .emo 



3:: At* 



...ember Bb * 



1'Iember CC ' 



Moment Computations 



Dt 


= 314G 


fk 


hh E-6C 


- 27 55 




Impact 


- _590 




Total 


643 b 




hh H- 15- S 12- 44 


- 367 




Cone „ 


-■ 06 




Impact 


-- 62 




Total 


515 




Si dew?. Ik 


"• 222 




Design Homercc 


: 11,762 


fk 


Dh 


= 5180 


fk 


hh E-6J 


= 4423 




Impact 


= 947 




Total 


10,550 


hh Hl r; - S12- 44 


= 606 




Cone . 


= 142 




Impact 


= 102 




Total 


850 




Sid owalk 


- 362 




.Design Moment 


ii 

i i 

M 

-O 

o> 

rv 


fk 


Dh 


= 3258 


fk 


hh E ■ 60 


« 2882 




Impact 


“ _626 




Total 


6^66 




hh H15- SIMM/: 


■’ 381 




Cone . 


~ 109 




Impact 


= J77 




Total 


567 




Sidewalk 


= 242 





Design Moment ~ 7,575 fk 
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Dh 


= 1830 


h/b-.E- 00 


1552 


Impact 


- 430 


lot. 1 


3943 


Dr HI 5- S12-44 


'• 315 


Cone , 


: 75 


Irrpac x 


-■ J33 


Total 


347 


Sidewalk 


= 152 


Design lioment 


=» 4,447 



I ember EE ’ 



n 


= 1156 fk 


hh-E-60 


= 1110 


Impact 


= 385 


Total 


2655 


hk h.'.b-S12-44 


= 135 


Cone . 


- 64 


Impact 


= 42 


Total 


241 


Sidewalk 


- 104 


Design lioment 


= 3000 fk 
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Iicmeni Computations 



Chord Members 



'eirbe:' fi -5 



jDJ, 


= 3IA0 fk 


L7j-'E60 


" 27 55 


Impact 


- _5_y0 


Vo tal 


5485 


. XL Hit -S V2- 44 


- 367 


COIH; . 


- 86 


Impact 


= _62 


r .‘ctal 


515 


Sidewalk 


= 222 


Design Moment 


= 7,222 



iember BC 



DL 


= 2330 fk 


LL-E60 


= 2128 


Impact 


5 454 


Total 


4912 


J.L H 15" S 12- 44 


= 273 


Cone . 


= 80 


Impact 


= _55 


Total 


408 


Sidewalk 


= 172 


Design Moment 


= 5,492 fk 
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11 ember CD 



ilember DE 



DL 




1525 


LL-E60 


- 


1382 


Impact 


= 


_321 


Total 


= 


3128 


LL H15-S12-' 


►p- 

ii 


179 


Cone . 


z 


61 


Impact 


- 


41 


Total 


= 


281 


Sidewalk 




120 


Design lloment 




3,529 


DL 


- 


1135 


LL-E60 


- 


1088 


Impact 


- 


327 


Total 


S 


2550 


LL H15-S12-44 


r 


133 


Cone. 


- 


62 


Impact 


z 


37 


Total 


- 


232 


Sidewa lk 


- 


95 


Design lloment 


- 


2,877 



4 - 
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’ •' ( - 



. r f 






- ■ j 



t 











Influence tine Computations 
load at B 



Panel #1 



_ ( ,0942 - l)( .0866x26.25 - .875x30) 
" - 2(2 - . 0866 J1 

(.875x30 - .0866x26.25) _ c , Q 

-% = "706667 6 -‘ 8 

, _ .875x30 - .0866x26.25 _ * o Q 

( , R ! 2 l 2“"708 6671 

Panel #2 



o (.0463 - l) ( .0443x22.5 + .125x30) . 
q B 2TX^“7044?7 

(-.125x30 - .0443x22.5) _ n on 

^ 2T2“"T0443T' 

r _ -.125x30 - .0443x22.5 _ n on 

2T2 - .044371 ■ “ i * ,di 



Panel #3 



-Qc = 
- 



(.0507 - 1 ) ( .0482 x1 8.7 5 ± . 125 x30 ) 
2(2 - .0482)1 ’ 

-.125x 3 0 - .04 82x18 .75 - _i 19 

2l2 - .04827 

-.125x 50 - .0482x18.75 = _ 1<ig 
2(2 - .0482)1 



Panel $4 



"% = 
= 

v 



-1( .1 25x30) 
4 

-.125x 50 _ 

4 

-^25x30 _ 

4 



-.94 



94 



94 



= 5.77 



-1.15 



-1.13 
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Panel 5 



Qe = 

Of = 



.125x30 _ 



-.125x30 _ 



Qr.= 

n o 



- . 125x30 _ 



4x1 



-0.94 

-0.94 

-0,94 



Panel 6 



(.0507x 1 - 1 ) (- . 0 482 x11.25 - 4 - .125x50) _ _ 0#78 
’ " 2(2 - .0482) 1 



(-.125x 30 -->■ . 0482x11.25) _ _ 0 82 
” 2(2 - .0482) 

( - ; 125x30 -f , 0482x11 . 25 ) _ 

V 



Panel 7 



-Qh 



_ ( .04 63x1 - 1) ( - .04 43x7.5 P .125x5 0) = _ Q 



-Qg = 



2(2 - .0443)1 
_ (-.125x30 -V .0443x7.5) 



83 



2(2 - .0443) 



•0.87 



W “Rr 



( - .125x30 1- .0443x7.5) _ _ Qs 
2(2 - .0443) 1 



87 



Panel 8 



= 

= 

S = 



( .0942x1 - l) (- .0866x3 .75 -V . 125x30) 
2(2 - .0866)1 

(-.125x 30 -V . 0866x3 .75 ) _ _ 0>90 
2(2 -”.0866) 

(- .125x50 f .086 6x3.75) - _ 0>90 
2(2 - .0866) 



-0.811k 
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Load at C 



Panel 1 



( .0942 - 1) ( . 0666x2 2 . 5 - . 75x30) 
~‘ iA " 2(2 - .0866)1 ' 



Panel 2 



7r. 

-Qb 






Panel 3 



-Q c = 
-% ~ 

%U~ 



2 ( 2 


- .0866) 


.75x30 - 


.0866x22.5 _ 


2(2 - 


.0866) 1 


( .0463 - 


1) (.0443x45 - 


2 ( 


2 - .0443)1 


( .75x30 - 


.0443x45) _ 


2(2 - 


.0443) 


.75x30 - 


s 0443x45 _ Cj 


2(2 - . 


0443) 1 


( .0507 - 


1) ( .0482x37.5 


2 

(-.25x30 


(2 - .0482)1 
- .0482x37.5) 


2(2 


- .04827 


- . 25x30 - 


.0482x37.5 _ 


2(2 - 


.0482) 1 



,23 



Panel 4 



, -1(, 25x30) _ Q „ 

- — L • 

,25x30 _ 



■Ge = 



= -1.87 



Q, R = = -1.87 



4.89 



.96 



-2.36 
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Panel 5 



-Qgg = - 1 * 88 

- Q|p = ” 1 

= ” 1,88 

Panel 6 

-Q, b ' = -1«64 

- = - 1 i 56 

=-1.64 

R 6 

Panel 7 

-Qg = - 1 * 74 

-Q,jj = -1.66 

q R? = -1.74 

Panel 8 

— Q>h = -1*80 

- Q,j - - 1 . 6<P 
\ = -1-80 
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r ioad at D 



Panel 1 

(.0942 - 1) ( .08 66x 18.75 - . 625 x30) _ 4 lg 
" 2(2 - .0866)1 

0 = » 625x3 0 - . 0866 x1 8.7 5 _ 4<49 

“A 8 ~ 2(2 - .0866) 

- *625x30 - .0866 x18.75 _ 4 4 g 
" R 1 2(2 - .0866) 1 



Panel 2 

- (.0463 - 1) ( .04 43x37.5 - .625x30) _ . 
' ' '2(2 - 70443)1 ~ ' 

_ (.625 x30 - . 04 43x 3 7.5 ) = 4>36 

~ iC 2(2 - .0443) 

_ .62 5x30 - .0443x 37.5 4 . 3g 

4r 2 ’ 2(2 - .0443)1 



Panel 3 

( - ( » 0507 - 1) ( j0482x5 6.25 - .625x 30) = 3>91 

_Q C ' 2(2 - . 0482)1 

.625X30 - .0482x56.25 _ A n 0 

-% i(i-:”04iiy 

„ _ .625x30 - .0482x56.25 - a 1 o 

\ z iir-Xoiii) ' 



Panel 4 






-1 ( .37 5x30) 
4 



-2.82 




( - .37 5x30) 



-2.82 




- . 375 x30 
4 



-2.82 
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L-anel 5 



-Qe 

"Orff 




ranel 6 



G 



0, 






Panel 7 



^G 

-Q* 

S 

Panel 8 






-Qi 




-2.82 

-2.82 

-2.82 

-2.46 

-2.34 

-2.46 

-2.61 

-2.46 

-2.61 

-2.70 

-2.43 

-2.70 
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Load at E 



panel 1 




-0,B 



°vR 



1 



(.094 2 - 1) (.0 86 6x15 - .5x30 ) _ 
2(2 - .0866)1 

.5x30 - .0866x15 _ 3 3 g 
2(2 - .0866) 

. 5x50 - .0866x15 _ , ,-q 
2(2 - .0866)1 



Panel 2 






(.0463 - l ) (.0 445x 30 - .5x30) 
2(2 - .0443)1 

( .5x30 - .044 3x3 0 ) _ , 4q 
2(2 - .0443) 

.5 x30 - .0443x30 _ 3 Ag 

2(2 - .0443) 1 



Panel 3 






(.05 07 - 1) (.0482x 45 - . 5 x30 ) _ 
2(2 - .0482) 1 " 

( . 5 x30 - . 0482x45 ) _ 

2(2 - .0482) 

. 5x30 - . 0482x4 5 _ 3 . 3Q 
2(2 - '.0482)1 



Panel 4 



■ IN 

u D 



-1(- .5x 30) 

A 



3.7! 




( . 5 x50 ) - 3 7 g 

4 




^5x30 _ 3>?5 



3.26 



3.31 



3. 13 
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panel 5 



3E 

r> 

J R 



5 



panel 6 






- r <G 



-R, 



•3.76 

■3.76 

■3.76 

■3,28 

■3.12 

■3*28 



panel 7 



-fy, = -3.48 
- ' . j{ ~ - 3 f 3 2 
r iR ? = “3.48 

Panel 8 



-Q,h = -3.60 
-0 oI = -3.24 
r «R 8 = -3.60 
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Equations for Determining Joint Constants 



Panel 1 



Panel 2 



1 . 5 x 1 + 1 + 

+ 



± + 



(?> - . 0866 ) ( . 0942 x 1 - l) 
2(2 - . 0866 )’ 

(3 - _ 2 x^ 866 ) ( . 0542 x 1 - l) 

2(2 - . 0866 ) 



A 

b = ~q A 



1 . 82 A - . 17 B = -CJa 



1 + 1 . 5 x 1 - 



(3 - 2 x. 0 866)1 
2(2 - . 0866 ) 



B + 



x (5 - . 0 8 66)1 
2 ' 2(2 - . 0866 ) 






1 . 76 B - . 26 A = -% 



(3 - . 0 443) ( .0^63x1 - l) 
2(2 - '.0443) 

i liL-D 2x. 04 4.3) ( 1 0463x1 * ,l) ~] c 



1 . 5 x 1 + 1 + 

+ _ 

1 . 78 B - .210 



B 



© 



ffl 



K , 13 - 2X.0443) fl ,, 

i + 1 . 5xi L 

+ ill B = -Qc 

f | 2 2(2 - . 0443 ) J ^ 



1 . 76 C - . 26 B = -CJc 
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' , . J • 
















































panel 3 



1 5xl 4 ! + 13^048211^0 507xl_-_l)' ] c 
1 2(2 - .0482) J 



-V 



■' (3 - 2X.0482) ( .0 50 7x1 - 1) 1 T) _ 

2(2 - .0482) J ’ " 40 



1.780 - .2 ID = -(l c 



1.5x1 - 



(3 - 2x,0482)xl 
2(2 - .0482) 



D 



' (3 ~ ,0482)xf 

5 2(2 - , 04827 . 

1.76D - .260 = -% 



C = -0, 



<D 



Panel 4 



|7 , 5x1 -f T I 


D 


ii 

P3 




1.75D 


« 


, 25E = 


-% 


j7 . 5x1 H- J 


1 E 


- in = 


- o. 

<j 


1.7 5E 




. 25D = 


“ r iE 



>D 



E 
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Panel 



Panel 



Panel 



Panel 



Joint Constant Computation - T oad at B 

1 





1.82A - 


. 17B = 


5,77 






- o 26A -!• 


1.76B = 


6.28 






A = 3.56 


B = 


4 i 09 




p “ 


2.91x3.56+ 2 


.83x4.09 


4 6 . 28 


_ 


K 1 


3.82 






K/, = 


(5.56+ Y2 


- 12.03) 


* -6. 


43 


Mb a = 


(,.09 +--- 


- 12.03) 


= -6. 


16 



2 





1.78B - . 21C = 


-1.15 




- . 26B 1- 1.76C = 


-1.21 




B “ -.74 C = 


- .80 


R 2 


- -2.96x.74 - 2.91X.80 


-1.21 


3.92 


m bc 


= (-.74 - -|-°-4 2,36) = 


1.22 


m cb 


= (-.80 - — + 2.36) = 


1.19 


3 


1.78C - .2133 = 


-1.13 




- .26C 4 1.7CD = 


-1.19 




C = - .73 D - 


-.78 


R 3 


_ -2.93x.73 - 2.90x.78 


-1.19 


3 . 90 


m cd 


78 

= (-.73 - Tp- 4 2 . 33 J = 


1.21 


m lc 


= (- .78 - 4-2.33) = 


1.19 


4 


1.7 5D ■ .25B = 


-.94 




-.251) 4 1.75E = 


-.94 




D = - . 63 H = 


- .63 


E 4 


= "(-.63 - .63) -.94 = 


-1.88 


%E 


= (-.63 - -|- r 1.88) = 


.94 


m ed 


= ( - f c3 - 4 1.88) = 


.94 



-2.36 



-2.33 
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panel 5 


1.75E - . 25P = -0.94 
-.25E + 1.75F = -0.94 
E = -0.63 F = -0.63 


R 5 


=3/4(-0.53 - 0.63) - 0.94 = -1.88 


m ef 


= 1 ( — 0 .63 - -irO. 63 -91.88) = .94 


m fe 


= 1 ( - 0 „ 6 3 - ixO .63 + 1.88) = .94 


Panel 6 


1.76F - . 2 6G " -0.82 

- . 2. IF + 1 7Q-G - -0.78 
F = -0.5-1 G -• -0.50 


R 6 


-2.90x.54 - 2.95X.50 _ go = _i 6 n 
3 • 90 


M 

j G 


= l( - 0 .54 - fx0.50-r 1.60) = 0.81 


%f 


= 1 ( - 0 . 50 - vxO ,54 + 1.60) = 0.83 


Panel 7 


1.76G - . 26H = -0.87 

- .20G +- 1.78H = - 0.88 
G = - 0.57 H = -0.53 


P ? 


-2.91x.57 - 2.96x0.53 n qh = 1 70 

3.91 


lvI GH 


= l( -0 . 57 - ix-0.55 1 1.70) = .87 


m hg 


= l( - 0 . 53 - fx.0.57 v 1.70) = .89 


ran el 8 


1.76H - .261 = -0.90 
• . 17H 1 1.521 = -0.81 
d = -0.52 I = -0.50 


R 8 


= -£.83> ,59__-. 2 . 9 lx . 50 _ 0 90 = _ li71 
3.83 


h hi 


= 1 ( - 0 . 59 - -^xO.50 + 1.71) = 0.87 


M IH 


® 1 ( - 0 , 50 - ^xO.59 + 1.71) = 0.93 
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V 








lari el 5 


1.75E - . 25F = -0.94 
-.25E + 1.75F = -0.94 
E = -0.63 F = -0.63 


^5 


= 3/ 4 (— 0 .63 - 0.63) - 0.94 = -1.88 


m ef 


= l(-0.63 - r.yO . 63 '9 1.88) = .94 


m fe 


= 1 ( - 0 . 6 3 - 4x0.63 + 1.88) = .94 


lanel 6 


1.76F - . 2 6G - -0.82 
- . 2 IF -V 1 78G - -0.78 
F = -0.54 G “ -0.50 


R 6 


-2.90x.54 - 2.95x.50 _ = _]_ > 5 Q 

3 . 90 


M FG 


= 1 ( - 0 . 54 - fx0.50-'r 1.60) = 0.81 


Hr- 7 

\.T J 


= 1 ( - 0 . 50 - -4x0 . 54 4 1.60) = 0.83 


Panel 7 


1.760 - .26H = -0.87 

- .20G 8- 1.78H = -0.83 
G = • 0.57 H = -0.53 


P ? ■ 


_ -2.91x.57 - 8.96x0.53 0 87 = H 70 

3. '91 


m gh 


= l(-0 .57 - 4x0.53 1 1.70) = .87 


m hg 


= 1 ( - 0 . 53 - trxO.57 -91.70) = .89 


i-anel 8 


1.76H - .861 = -0.90 
• . 17 H 9 1.821 = -0.81 
8 = -0.59 I = -0.50 


R 8 


_ -2. 83?. 59 • 2. Six. 50 _ on = o]_ 

3.83 


t./t 

11 HI 


= l( -0 . 59 - 4x0 .50 + 1,71) = 0.87 


m ih 


= 1 ( -0 . 50 4x0.59 I 1.71) = 0.93 
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Pane 1 



Panel 



Panel 



Panel 



Joint Constant Computations - Load at C 
1 1.82A - .17B = 4.89 

-.26A t- 1.76B - 5.38 
A = o,01 B = 3.50 

10 .£7 



tl 

1 — 1 
-v^ 

4M 


2.91x3.014- £ 


.83x3.50 


4 5.38 = 


3.82 




ii 


(3.014 


- 10.27) 


= -5.51 


ti 

<4 

& 


(3.50 4 


- 10.27) 


= -5.27 



R 2 t 



1.78B - . 2 1C = 4.S6 

- .£6B 4- 1.7 6C = 5.23 
B = 3.20 C = 3*44 
2.96x3.20 4 - 2.91x3.44 



3.92 



45; 23 = 10.21 
3 *-5.29 

= (3.44 4- 5^20 „ io.2l) = -5.17 



M bg i* (3.20 4 - 10 k 21 ) 



iil CB 



R, 



M, 



CD 



M- 



■DC 



1.78C - . 2 ID = -2.36 

-.260 4 - 1.7 CD = -2.38 

C = -1.51 D = -1.58 

-2.95x1.51 - £.90x1.58 n , D 
2.38 

(-1.51 - -—-+4.70) = 2.40 
(-1.58 - —— 4-4.70 ) = £.37 



-4,70 



4 1.7 5D - .251’ = -1.87 

- .26D 4- 1. 75E = -1.87 
D = -1.25 E = -1.25 

R 4 = 3/4 (-1,25 • 1 . £5 ) - 1.87 = -3.74 

M dl = (-1.25 - --—4-3.74) = 1.87 
M ed = (-1.25 - -~4-3.74) = 1.87 
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panel 5 



E = -1.26 
P - -1.26 
R 5 -3.76 
M EE :: 1.88 
H fe = 1.88 

panel 6 

F = -1.08 
G = -1.00 
R 6 = -3.20 
Mjig. — 1.62 
- 1.66 

Panel 7 

G = -1.14 
H = -1.06 
R ? “ -3.40 

Mgh 

Mrg 1*78 

Panel 8 

H z -1.18 
I = -1.00 
Rg r. -3,42 

M HI 1 1 “ 74 

M ih = 1.86 
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Panel 1 



Joint Constant Computation- Load at D 



Panel 2 



Panel 3 



3 anel 4 



1.82A - . 17B = 4.12 
- .. 26A -l- 1.76B = 4 o 49 
A = 2.54 B : 2,92 

R T r 2.91x2.54 + 2.83 x 2.92+4.49 = 8.59 

3.82 

M ab - (2.54 4- _2,92 - 8.59) = -4.59 

2 

M ba z (2.92 2^54 - 8.59) = -4.50 

2 

1,78B - . 21C - 4.14 
- o 26B +,-li76C = 4.36 

B - 2.67 C r 2.87 

R 2 - 2 .96 x 2.67 ^ 2. 91 x 2.87 -+ 4.36 z 8.51 

M bg *r (2.67 4- 2.87 - 8.51) s -4.41 
“'2 

M cb _ (2.87 4-2.67 - 8.51) = -4.31 

2 

j.-j 78C •* . 21D = 3.91 
26C 1.76D = 4,12 

C = 2 C 52 D = 2.71 

= 2.95 x 2.52 4- 2,90 x 2.71 4-4.12 r 8.04 
M; CI} = (2.52 8/71 - 8.04) - -4.17 

M dc = (2.71 -f 2<_52 - 8.04) : 4.07 

2 

1.75D - . 25E .t -2.82 
- . 251 ) 1.75.5 Z -2.82 

D z -1.88 "5 sr -1.88 

r v1 = 3 (-1.33 •• 1.88) - 2.82 = -5.64 
4 

M de = (-1.88 1.88 -7- 5,64) = 2,82 

2 

M ED ' ("1.88 ~ 1.88 -f- 5., 64) = 2.82 

2 
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panel 5 



E = -1.89 



panel 6 



Panel 7 



Panel 8 



F - -1.89 



R 



5 = 



JI- 



FF 




-5.64 

2.82 

2.82 



F = -1.62 

Cr"z “1.50 
R 6 = 4.80 
Mfq - 2.43 
= 2.49 

0 - -1.71 
A = -1.59 
R 7 - -5.10 

M GH = 2,61 

m iig ■’ 2,67 



H - -1.77 
£ = -1,50 



l 8 r 



■ o * J. o 



Mrj = 2 > c.' 1 
Mih = 8.79 
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Load at E 



Pan c~ 



Panel 



Panel 



Panel 



Joint Constant Computation - 



1 




i — 1 

CD 

w 

> 

1 


. 17B = 


3 


.26 






■ .26A +• 


1.7GB = 


3 


. 59 






A = 2 o 01 


B = 


2 


.34 




»-\ 

<1 c 


91x2.01 2 2,83x2.34 




55 


R 1 " 




3.82 








5 

n 


(2 


0 . 34 

.03 - - 


6.86) = 


- 


3.68 


M = 

a A 


(2 


o o j 

- v ' ~ 


6.86) = 


* 


3.52 


2 




1.78B - 


.2 1C - 


3 


.31 






- . 2 6B ir 


1.760 = 


3 


.49 






2 = 2.13 


C = 


2 


.30 




r. 

0 


96x2 , 13 8- 2.5 


1x2 . 30 




A 5 


R 2 “ 




3.92 






• L x J 



M bc = (2,EV"j C - 6.81) =-3.53 
Mr ; 3 = ( 2 * 30i ----- - 6*81) - - 3 . -.5 



6.86 



6.81 



3 1 78C - . 2 ID = 3.13 

-.26C 1.76D = 3.30 

0 = 2.01 D = 2.17 

_ 2,95x2.018 2,90x2.17 < v 

3 - — 7 3 . 30 

3 3 . 90 



m cd 


= 


(2.01 -! ----- - 6.44) 


- 


-3.35 


m dc 


= 


(2.17 * 6.44) 


= 


-3.27 


1 




1 . 75D - . 2 3E 


- 


3.75 






■■ ,.251) A 1.75E 


- 


3.75 






Ti - 2.50 E 


- 


2.50 


R . 

fr 


= 


3/4(2.50 8- 2,50)8- 5. 


75 


= 7.50 


m de 


= 


(2.508- — — ° ■ - 7.53) 


s 


-3.75 


m ed 


= 


( 2.50 + — f - ~ - 7.50) 


* 


-3.75 



6 . 4' 
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panel 5 



ib ^ 


-2.52 


I 


-2.52 


R 5 = 


-7,52 




r 5,76 



’'iTjTj] r o t, 7 6 

Pan si 6 



4J 

l i 


"2c 16 




-2,00 


C M 

1 5 - 


-6,40 


£ . ,i -t. 


z 3 , 24 


M Gi7 


= 5,24 



Panel 7 



u- 


-2,28 


it 

CL, 


- 2,12 
-6 „ 80 


""Gil 


= 3,48 


H;,jCr 


= b.56 


Panel 8 




h 7 . 


- 2 ,. 6 

- 2 . ( 1 > ' 

- 6 a 2 *.• 




= 5.48 


If IH : 


= 3 u 72 
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Moment Corrections 



T oacL at PP1 



Panel 



Panel 



Panel 



Panel 



1 1.82A - .17B = 

-.26A + 1.76B = - 

A = -.07 B = - 

- »2 .91x,0 7 - 2,83x.6 9 _ 

K 1 “ 3783 

Mab = l(-.07 - ix.69 + .54) = 

M ba = 1 ( - . 69 - ix.07--f-.54) = 

2 1.78B - . 20C = 

- . 26B + 1.76C = - 

B = 3.44 C = - 

_ 2.96x5.44 - 2 ; 91 x ,18 _ 
K 2 " 3.91 

M bc = 1(3.44 - ix . 18 - 2.47) 

M cb ■ 1(-.18 + ix3.44-2.47) = 

3 1.78C - . 21B = - 

- ,26C + 1.76D = - 

C = -.74 D = - 

- -2.95x.74 - 2 .90x.64 _ 

k 3 " 3.90 

M cd = 1 ( — .74 - ix ,644 1.04) = 

%C = i^-* 64 " a*. 74+1.04) = 

4 1.75 D - . 25E = - 

- . 25D + 1.7533 = - 

D = - .77 E = - 

R / = 3/ 4 ( - . 77 - .64) = -1.06 

ft 

M de - 1 ( - . 77 - ix. 64 + 1.06) = 
I1 ED = 1 ( - . 64 - ix. 77+ 1.06) = 



..22 

69 

.54 

12 

.18 

.16 

.21 

.18 

.47 

.88 

- .93 

.19 

,94 

64 

1.04 

-.02 

.03 

.19 

.94 

64 

- .03 

.03 
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- ; f 



panel 5 



94 



panel 6 



Panel? 



Panel 8 



1.75E - . 25F = 
- . 253$ 4- 1.75F 



- -.81 



E = -.61 
F = -.54 

Rk = 3 (-.61 -.54) - -.86 
D 4 

I,1 EP x l( - , 61 - 1 x.54 4.86) a -.02 

2 

1I W = 1 ( - . 54 - 1 x. 61 4.86) = .02 

2 



1.76F - . 26G =-.94 
- . 21P + 1.78G = -.93 

P = -.62 



G = -.56 



3 .90’ 



¥pg = l(-.62 - 1 x . 56 4.88) - 0 

2 

M gp r 1 ( — .56 - 1 x/ 62 -f.88) = 0 

2 

1.76G - . 26H = -.83 
- .20G 4 1.78H = - .87 



G = -.55 
H = -.55 

Ro z -2.91 x.55 - 2.96 x,55 = -.83 

3.91 

M G h = 1(- .55 - 1 x.55 f.83) z 0 

2 

M H G = l(-«55 - 1 x.55 4 .83) = 0 

2 

1.76H -.261 - -.89 
- .17H 4 1.821 = 0 

H = -.51 
I = -.05 

R 8 = - 2.85 x; 51 - 2.91 x.Q 5 = -.41 

3.83 

M hi = l( - . 51 - 1 x.Q5 4.42) = -.11 

2 

¥ih = X(-.05 - 1 x, 51 4.42) r .11 

2 
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panel 1 





1.82A - . 17B - 0 

- . 26A 4-1.76 = -.88 
A s - .04 
B s -.49 


R X = 


-2,91 x. 04 - 2.83 x.49 a -.40 
3.83 


Hab 


= ( .04 - 1 x.49 4- .40) = .11 
2 


m ba 


= ( .49 - 1 x. 04 + o 40 ) - -.11 
2 


panel 3 


1.78G - . 21D r .93 
-.260 4 - 1.76D = .03 
C = .59 
D - .10 


it 

£ 


2.95 x.59 - 2.90 x.10 - .52 
3.93 


Mod 


= 1( .59 -f- 1 x.10 -.52) = .12 
2 


m dc 


= l(.10 4- 1 x* 59 -.52) = -.12 
2 
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•v 






jjtad at B 

nel 1 2 3 4 





A 


B 


B 


C 


C 


D 


D 


E 


\ 


5.77 


6.28 j 


1-1.15 


-1.21 


-1.13 


-1.19 


- .94 


-.94 


.5 


3.56 


4.09 


-.74 


- .80 


-.73 


i 

m 

—■3 

oc 

— ■*»» — 


: - .63 

>■ 


-.63 


R 


2.03 




-2.36 




-2.33 




-1.88 




!!' 


-6.43 


-6*16 


1,22 


1.19 


1.21 


1.19 




0.94 


0.94 


4 


0 


• 11 1 ' *" r "1 
-1,22 


6.16 


-1.21 


-1.19 


-.94 


-1,19 


-.94 


1 


-.07 


- ,69 


3.44 


-.18 


- .74 


-.64 


-.77 


-.64 


R 


-.54 




2.47 




-1.04 




-1*06 




II" 


.12 


-.18 


.88 


-.93 


- .02 


.03 


- .03 


, ,03 


\ 


0 


- .88 






■ -.93 

l 


.03 






1 


-.04 


-.49 






.59 


.10 






R 


-.40 








. .52 








H "i 


• .11 


.-.11 


0 


0 


.12 


-.12 


0 


0 


1? ■ 


-6.20 


-6.45 


2.10 


.26 


l.&i 


1.10 


.91 


. ,97 
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f 








.nel 


5 


> 

o 


i_ 


— 


8 






E 


F 


F 


,G 


,G 


H 

• 


H 


I 


<1 


-.94 


- .94 


-.82 


-.78 


-.87 


- .83 


- .90 


-.81 




-.63 


-.63 


-.54 


- .50 


-.57 


-.53 


- .59 


-.50 


R 


-1.88 




-1.60 




-1.70 




-1.71 




H' 


.94 


.94 


.81 


,83 


.87 


.89 


.87 


4 93 


q 


-.94 


- .81 


- .94 


-.87 


- *83 


-.87 


-.89 


0 




-.61 


- .54 


- .62 


-.56 


-.55 


-.55 


-.51 


- .05 


R 


-.86 




-.88 




-.83 




-.41 




H" 


-..02 


.02 


0 


0 


0 


0 


-.11 


.11 


q 


















R 

K« f 


0 


0 


0 


0 


0 


0 


0 


0 


K 


.92 


.96 


.81 


.83 


.87 


.89 


.76 


1.04 
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i 






panel 1 


Moment Corrections Load at C 

1.82A - . 17B = 0 
- .26A 4- 1.76B a 5.29 
A = .29 
B = 3.04 


R X = 


2.91 x.29 4- 2.83 x 3.04 * 2.46 
3.83 


m AB 


= 1 ( . 29 4 1 x 3.04 - 2.46) = -.65 
2 


%c 


r 1(3/04 4 1 x.29 - 2.46) - .72 

2 


panel 2 


1.78B - . 20C =5.27 
- . 26B 4 1.76 C = -2.40 
B z 2.85 

C = -.94 


*2 = 


2.96 x 2.85 - 2.91 x .94 = 1.46 
3.91 


m bc 


= 1(2.85 - 1 x. 94 - 1.46) = .92 
2 


n CB 


= l(-.94 4- 1 x 2 i.85 - 1.46) = -.98 
2 


Panel 3 


1.78C - . 2 ID = 5.17 
- . 26C 4 1.76D s -1.87 
C = 2.82 

D = -.65 


ii 

ro 


2.95 x 2,82 - 2.90 x .65 - 1.65 
3.90 


m cd 


r 1(2.82 - 1 x. 65 - 1.65) = .85 
2 


m dc 


= 1 ( - . 65 4 1 x 2.82 - 1.65) = -.89 
2 ; 
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.1 1 . . 



... J. 






V * 



nel 4 





1.75D - .25E = -2.37 
- .25D 4- 1.75E = -1.88 
D = -1.54 
E = -1,30 


R 4 s 


3 (-1.54 - 1.30) - -2.13 

4 


11 

« 

f=-i 


1( - 1, 54 - 1 x 1 d 30 4 2*13) = -.06 

2 


m ed = 


1 ( - 1 , 3 0 - 1 x 1.54 4- 2.13) = .06 

2 


anel 5 


15,75 - . 25E : -1.87 
- , 25E 4: 1.75E = -1.62 
E = -1.23 
E = -1,10 


r 5 = 


3 (-1.23 - 1,10) = -1.75 

4 


m ef 


r 1 ( - 1 . 23 - lx 1,10 4 1.75) r -.03 
2 


^FE 


r 1(-1.10 - 1 x ; / 23 4 1.75) 5 .03 
2 


anel 6 


1.76E - . 26G - -1.88 
- , 2 IE .-4 1.78G = -1.74 
F - - 1.22 
G - -1.12 


R 6 ■ 


-2.90 x 1.22 - 2.95 x 1.12 - -1.75 
3.90 


%G 


= 1 ( - 1. 22 -lx 1.124 1.75) ~ -.03 
2 


M GF. 


r 1 ( - 1 . 12 - 1 x 1.22 4 1.75) = .02 
2 
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Pantel 7 



R 7 



1.76G - . 26H *> -1.66 

- .20G + 1.78H - -1.74 



G = -1,10 

H = -1.10 



-2 . 91x1 . 10 - 2.96x1.10 
3.91 ~ 



-1.65 



Kpti = K-1.10 - ixl.10 + 1.65) = 0 

\Tll 

Hjtq = l(-1.10 - ixl.10 + 1.65) = 0 



Panel 8 



1.76H - .261 - -1.78 

- .17H + 1.821 = 0 

H = -1.02 

I = -0.10 



-o.85xl. 0 2 - 2. 9 lx. 1 0 _ - 85 
rt 8 = 5.83 

M hi = l( - 1.02 - ix.10-h.85) = -.24 
K ih = l(-.10 - ixl.02 +- . 83 ) = .22 
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, . 








Panel 


1 






1.82A - 


• 


17B = 


0 










- . 2 6A -4 


1. 


76B = 


- .92 










A = - .05 




B = 


- .53 




-2. Six, 


.05 


- 2.83X.53 








w 

11 






',.83 




- . 43 




m AB = 


1(-. 


05 


- 


ix.53 + .43) 




. 11 




%A = 


1( - . 


53 


- 


-g-x.05 4 - .43) 


= 


-.11 




Pane 1 


2 






1.78B ^ 


• 


20C = 


- .72 










- .268 + 


1. 


76C = 


- .85 










B = - . -16 




C - 


- . 55 




R 2 




-2 


. 96x. 46 - 2. 


9 lx, 55 _ 


- 7 6 








3.91 










’"*BC 


= 


1( 


-.46 - -gx .55 


-4 


-.76) = 


.02 




]I GB 


- 


1( 


-.55 - -g x .46 


+ 


-.76) = 


- .02 


Pan e 1 


3 






1.78C - 


• 


2 ID = 


.98 










- . 26C 4 


1. 


76D = 


.06 










C - .56 




D = 


.12 




R 3 


r 


2. 


95x.56 -4 2.90x. 
3.90 


12 _ 

*” • 


57 




3>i CD 


- 


K 


. 50 -4 /x. 12 - 


• 


51) = 


.11 




%c 


= 


K 


. 12+ix.56 - 


• 


51) = 


-.11 


Panel 


4 






1 . 75D - 


• 


253] = 


.89 










- . 25D + 


1. 


75E = 


.03 










D = .52 




E - 


.09 




r 4 


- 


3/4 ( .52 +■ .09) 


- 


.46 






M DE 


r 


K 


.52-f"aX.09 - 


6 


46) = 


.11 




1 'el 


s 


K 


.09-4 -g'X . 52 - 


• 


46 ) = 


-.11 
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Load at G 



ran el 


1 




2 


3 


4 


Joint 


A 


B 


B 


C 


G 


D 


D 


E 


k 


4 » 89 5 


.38 


4.96 


5.23 


-2.36 


-2.38 


-1.87 


-1.87 


x 


3.01 3 


.50 


3.20 


3.44 


-1.51 


-1.58 


-1.25 


-1.25 


R 


10 . 27 




10.21 




-4.70 




-3.74 




if 


-5,41 -5 


.2-7 


-5.29 


-5.17 


2.40 


2.37 


1.87 


1.87 


k 


0 5 


.29 


5.27 


-2.40 


5.17 


-1.87 


-2.37 


-1.88 




.29 3 


.04 


2.85 


- .94 


2.82 


- .65 


-1.54 


-1.30 


R 


2.46 




1.46 




1.65 




-2.13 




If 

, 


- .65 


.72 


.92 


- .98 


.85 


- .89 


- .06 


.06 


k 


0 


. 92 


- .72 


- .85 


.98 


.06 


.89 


.03 


X 


- .05 - 


.53 


- .46 


- .55 


.56 


.12 


.52 


.09 


R 


- .43 




- .76 




.51 




.46 




if' 


.11 - 


. 11 


.02 


- .02 


.11 


- .11 


.11 


- .11 


M 


-6.05 -4 


.65 


-4.35 


-6.17 


3.36 


1.37 


1.92 


1.82 
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1 • 






l 






5 

F 


6 


7 


8 


J-J 


F 


G 


G 


H 


H 


I 


- 1.88 


- 1.88 


- 1.64 


- 1.56 


- 1.74 


- 1.66 


- 1.80 


- 1.62 


! - 1. £6 


- 1.26 


- 1.08 


- 1.00 


- 1.14 


- 1.06 


- 1.18 


- 1.10 


- 3.76 




- 3.20 




- 3.40 




- 3.42 




1.88 


1.88 


1.62 


1.66 


1.74 


1.78 


1,74 


1.86 


- 1.87 


- 1.62 


- 1.88 


- 1.74 


- 1.66 


- 1.74 


- 1.78 


0 


- 1 . £3 


- 1.10 


- 1.22 


- 1.12 


- 1.10 


- 1.10 


- 1.02 


- .10 


- 1.75 




- 1.75 




- 1.65 




- .83 




- .03 


.03 


- .03 


.02 


0 


0 




.22 


- .06 


.03 


- .03 


0 


- .02 


.24 


o 


0 


0 


0 


0 


0 


0 


0 


0 


0 










---■ ----- 


■.'Trs: 


** * "'■* 


■* - —r*. i — - — — W — - 


1,85 


1.91 


1.59 


1.68 


1.74 


1.78 


1.50 


2.08 
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I 



i J 



Influence Line Corrections - First Set 



Panel 1 air £> 





1.82A - . 17B 2 0 
- .26A + 1.76B = 4.41 


T.'r 


A = .24 
B = 2.54 
R]_ z 2.06 

: ( .24 4 2.54 - 2.06) = -.57 
2 


"BA 


z (2.54 4 .24 - 2.06) = - .59 
2 


Panel 2 


1.78B - . 2 1C = 4.40 
- . 26B 4 1.76C = 4.17 


JI BC 


B = 2.80 
C r 2.78 
R 2 = 4.18 

z (2.80 4 2.78 - 4.18) = 0 
2 


it cb 


z (2.78 4 2,80 - 4.18) * 0 

2 ' 


Panel 3 


1.78C - . 2 ID z 4.31 
- . 26C 4 - 1.76D = -2.82 

C = 2.27 
D z -1.27 




R 3 = .78 

z (2.27 - 1.27' - .78) = .86 
2 


]I CD 


z (-1.2742.27 - .78) = -.92 
2 


Panel 4 


1.75D - . 25E z 4.07 
- * 25D 4 1.75E = -2.82 
D = 2.14 
E z -1.30 
R 4 = .63 


i-BE 


z (2.14 - 1..30 - .63) = .86 
2 


JI ED 


z (-1.30 4 2.14 - .63) * -.86 
2 

- 132 - 



anel 5 

- .25F 4 1.7 5E = -2.82 
1.75F - . 25E = -2.43 

E - -1,85 
E r -1.65 
R 5 = -2.63 

H ef r (-1.85 - 1.65 4 2.63) = -.04 



M FE r (-1.65 - 1.85 2.63) = .06 

'anel 6 

•• . 26 G -r 1.76F a -2.82 
1.780 - . 2 IF r -2.61 



F = -1.85 
G - -1.69 
R 6 a -2.66 





HpG “ 


(-1.85 - 1.69 4 2.66) 




2 




'of ' r 


(-1.69 - 1.85 > 2.66) 




2 


?anel 7 




- o 26H 4- 1.7 60 = 



1.78H - .210 = -2.61 

0 ^ - 1 . 66 
H - -1.66 
Rr, a -8.49 

l 

Mon - (-1.66 - 1.66 4 2.49) = 0 

2 

IIjjG - (~l-66 - 1 .66 2.49) - 0 

2 

Panel 8 

•,.261 4 1. 76H - -2.67 
1.821 - . 17H ■ r 0 

Hr, -1.54 
I ;; -.14 
Rg - -1.25 

Mri « (-1,54 - _j_ 14 4 1.25) = -.36 

2 

M ih = (-.14 - 1 .54 4 1.25) = .34 

2 
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I 




Influence Line Correct iona-Load. at D 



Second Set 



nel 1 


0 


nel 2 


1.78B - .21C = .59 
- .26B 4 1.76C = - .86 


& 

o 

n 


B - -.40 
C = - . 55 
R 2 = -.71 

(-.40 - .55 4 .71) = .04 
2 


1;I CB = 


(-.55 - .40 4 .71 ) = -.04 
"2 


tnel 3 


1.78C - . 2 ID = 0 
-.260 4 1.76D - -.86 


IJ CD r 


C = -.06 
D - -.50 

% - -.42 

(-.06 - .50 -f .42) = ,11 
" 2 


\~=* 

tr 

o 

II 


(-.50 - .06 4 .42) = -.11 
2 


nel 4 


1 . 7 5D - . 25E - .92 
- .25D 4 1.75E = .04 


M DE " 


D .54 

E . 10 

R 4 :: .43 

(.54 -4 .10 * .43) = ,11 
2 


il ed “ 


( .10 a- .54 ^ .43) = .11 


Panel 5 


- o 251' 4 1. 75E - .86 
1.75P - . 25E - .03 




E ^ .50 
P r- .09 
Hr = .44 

= (.50 4 u 09 - .44) = .10 
2 


I %S 


r ( ,09 4 _-_5 0 - .44) s -.10 

r\ 



7.34 



Panel 6 



-.26G + 1.76F = -.06 
1.78G - ,21 p - 0 
F = -.35 G = 0 

M pG a (-.35 -0-|- .26) = -.09 
Mqf z (G - .35 .26) s .09 

Panel 7 



- » 26H -f 1.76G - -.03 
1.78H - ,21G = .36 



G = 


.01 


H = .20 


Rr; a .16 




(.01 f 


.20 - .16) = 
~ 


-.05 


n 

ca 

w 

s 


(.20 


.01 - .16) = 


.04 




“2~ 





Panel 8 



0 



LOAD AT D 



anel 


1 




2 






3 


4 




jifit 


A 


B 


B 


C 


C 


D 


D 


E 


•ft 


4*12 


4.49 


4.14 


4.36 


3.91 


4*12 


2,82 


-2.82 




2*54 


2.92 


2.67 


2.87 


2.52 


2.71 


-1,88 


i 

>-• 

. 

CD 

CD 


R 


8.59 




8*51 




8*04 




-5.64 




14' 


-4.59 


-4.40 


-4.41 


-4,31 


-4.17 


-4.07 


2,82 


2.82 


-Q 


0 


4.41 


4.40 


4.17 


4.31 


— 2 * 82 


4,07 


-2*82 




-.24 


2.54 


2.80 


2.78 


2.27 


CQ 

• 

i — 1 


2.14 


-1*30 


R 


2.06 




» 

CD 




.78 




463 




M" 


-.57 


.59 


0 


0 


.86 


-.92 


.86 


-.86 


-Q 


0 


0 


-.59 


- . 86 


0 


-..86 


,92 


.04 








-.40 


-.55 


-.06 


-.50 


,54 


.10 


R 






-.71 




-.42 




,.48 




M" 


0 


0 


.04 


-.04 


.11 


-.11 


• 11 


-.11 


M 


-5*16 


-3.81 


-4.37 


-4.35 


-3.20 


-5.10 



3.79 


1.85 
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w 





j 



* 

\ 

< 



i 






?anel 




5 


6 


r 


7 




8 




,'oint 


‘•T> 

J J.j 


P 


P 


G 


r\ 

•jr 


B | 


H 


I 


-Q 


r 

' - 2.02 


- 2,62 


l 

: -2.46 


- 2 . 34 ' 


- 2.61 


- 2.49 | 


- 2.70 


-2.43 


,/ 
; i 


i -* 1,89 


- 1.82 


: - 1.62 


- 1.50 ; 


- 1.71 


- 1.59 


- 1.77 


- 1.50 


R 


' - 5.34 

t 




-4 .,8 0 




- 5.10 


• 


- 5.13 




M' 


1 2.82 
i 


2 . 8<j 


2 , 43 

} . 


2.49 


2,61 


2.67 


2.61 


2.79 


"Q, 


- 2,82 


-2.43 


1 - 2,32 


- 2.61 | 


- 2.49 


-2. -61 


- 2.67 


0 


.1 


i - 1,85 


-1*65 


-1 ,69 


- 1.85 


- 1.66 


-1.66 


- 1.54 


-.14 


R 


! - 2,63 




* <; , 66 

! 


» 


- 2.49 




- 1.25 




M " 


' - .04 
» 


*03 


' - . 03 


.05 j 


0 


0 


-.36 


;34 




: .86 


.03 


l 

.06 


o •: 


- . 03 


.36 


0 


0 


i 


.50 


.09 


-,35 

t 


0 ; 


*01 


.20 . 






R 


: .44 




f -.26 


I 

( 


.15 








M" 


i ,10 
1 


- .10 


1 

: -.09 

i 


.0 9 ; 


-.05 


.04 J 
( 


0 


0 


£K 


: 2,88 


2.78 


i 

! 2 ,, 33 

1 


2.61 ! 
j 


2 r 55 


2.71 

! 


2.25 


3.13 








1 


; 




1 

i 
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" 



Influence Line Corrections-Load at E 

First Set 



panels 1,8 





1 


,82a - . 


17B .t 0 






->s 


. 26A 4 1 


. 76B = 3 


.53 


A 


*..19 


B * 2 


. 03 R x 


= 1.65 


m ab 


= ( .19 ■ 


f 2.03 - 


1.65) = 


- .45 




"2 






m ba 


r ( 2. 03 


4 . 19 - 


1.65) = 


.47 




"2 








1 


. 78B - . 


21G = 3. 


48 




- 


. 2 SB 4 1 


.760 n 3 


.21 


B : 


2.21 


C 


- 2.17 


R 2 = 3.28 


m bc 


e ( 2 0 2 1 


■4 2.17 


- 3.28) 


= .01 




**2 






m gb 


- (2.17 


— , ■ 2 0 2 1 


- 3.28) 


= -.0.1 



2 



Panels 3,6 



C i; 
M CI) 

m dc 



1 » 780 - , 2 ID - 3.45 

-.260 4 1-7 6.D ti 3.76 

2.23 D ■: 2.46 R 3 = 3.52 

- (2-23 4 2. 45 ■ 3.52) = -.06 
2 

= (2,46 - 2.23 - 3.52) s .05 
" 2 



Panels 4,5 



l„ r, 5D - o 25E - 3.24 
- . 25L 4 1.75E ~ -3.76 



D 1.58 E = -1.92 R 4 k -.25 

IPdU = (1.53 •• 1 .92 4 .25) - .87 

2 

%D - (-1.92 ■ 1 .5P 4 .25) - - .88 

2 



Influence Line Correct ions-Load at E 

Second Set 



;ane Is 1,8 0 

jane I s 2 , 7 





1. 


78B - 


.210 = 


-.47 




“ t 


26B 4 


1.76C = 


.06 


B r - 


.26 


C 


= -.01 


R 2 


r %c :T 


(.01 - 


o26 

c~\ 


<.20) * 


.06 


15 CB ' 


(-.71 - 


o 26 -j 


!■- 2.0) r 


.06 




1. 


78C - 


. 2 ID - 


.01 




*” 0 


260 -j- 


1.76D = 


-.87 


C - - 


. 05 


D 


-.50 


H 


} 'k:D •■■■ 


(.05 - 


_c50 + .41 = 

* 7 


' .11 


Ia dc •• 


(-.50 


- a 05 
! -> 


•r .41) 


= -.11 



fanel3 4,5 



:l,7 5D - .25E - - .05 





“ %\ 


25T) j- 1, 


7 5E r: 


CO 

CO 

• 

I 


D =' 


- .10 


E 


- . 52 


W 

ii 

l 

o-. 


n DE 


s: (-.10 


- .52 -J- 
' *2 


.46) :• 


.10 


M EL 


:: (-.32 


- .10 4 

' n 


o 46 ) - 


- .11 
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Load at E 



tael 




1 


2 




• 


3 


4 




lint 


A 


B 


E 


C 


C 


D 


D 


E 




3.24 


3.60 


3 . 32 


3.48 


3.12 


3.28 


3.76 


3.76 


i 

j 


2.03 


- 2.36 


2 . 1.2 


2 r 28 


2.00 


2 . 16 


2 . 5<d 


2.52 


l 


6.84 




6. 81 




6.40 




7.52 




M 


-3.72 


-3.48 


•3 „ 53 - 


3.45 


-3.24 


-3.24 


-3.76 


-3.76 


1 


0 


3 . 53 


3 c 48 


3.84 


3.45 


3.76 


' 3.^4 


-3.76 


( 


.19 


2.03 


2 ■ ? L 


2.17 


2.28 


2. 46 


1.58 


-1.92 


1 


1.65 




3 , 28 




3.52 




■ - .25 




l' 1 


-.45 


. 47 


,01 


- .01 


- .06 


,05 


.87 


-.88 


% 


“o 


, >1 


-".47"' 


” , 06 


.01 


"-.87 


t -.05' 


-’.88 


1 






- c86 


- .01 


-.05 


- .50 


-.10 


-.52 








- .20 




- .41 




- . 46 




I'" 






- , 06 


, 06 


,11 


-.11 


..10 


-.11 


* 


-4. 17 


-3.01 


-3,53 


-3.40 


-3.19 


-3.30 


-2.79 


-4.75 



i 

| 

/ 



139 



Homer. t Computations 



K ember A A' 



Kernber BB * 



neither CC ' 



BB 


= 


3422 fk 


BB E"60 


- 


3005 


Impact 


- 


_643 


Total 




7C70 


BE H15-S12-44 


- 


401 


Cone . 


- 


91 


Impact 


— 


__68 


T o t a 1 




560 


Sidewalk 


- 


239 


Design Moment 


= 


7 o 869 fk 


D~ 


= 


4680 fk 


L"‘.-E60 


- 


8990 


Impact 


= 


__83 5 


Total 




9505 


LB R15-S'j2-4't 


= 


848 


Core o 


- 


128 


Impact 


= 


__93 


Total 




769 


Sidewalk 


= 


5 2 6 


Design Moment 


- 


10,600 fk 


DB 


= 


3230 fk 


: r ,] I-L50 


n 


294 5 


Impact 


- 


_ 228 


Total 




69 53 


BB K15-S12-44 


= 


384 


Cone <= 


= 


115 


Imp? ct 


= 


_82 


Total 




581 


Sid ewalk 


= 


247 


Design Moment 


a 


7,781 fk 
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' 




















* 



T 






jel 

int 


5 

E 


F 


6 

■ 

E 


G j 


G 


7 

H 


; 8 
i 

H 

l 


I 


k 


T ’■ 

I 

1 *3.76 


-3.76 


-3.28 


i 

-3.12: 


“3.48 


-3.32 


, -3,60 


-3.24 




j -2.52 

t 


-2.52 


-2.16 


- 2 r 00 ■ 


-2.28 


-2.12 


-2.36 


-2.00 


H 


1-7.52 




-6.40 




-6.81 




-6.84 

i 




H' 


3.76 




3.76 


3.24 


3.24: 


3.45 


3 . 53 


j 3.48 


3.72 




3.76 


-3.23 


-3.76 


-3.45) 


-3.24 


-3.48 


-3.53 


0 


' 


1.S2 

i 


-1.58 


-2.46 


-2.23: 


-2.17 


-2.21 


' -2.03 


-.19 


R 


.25 




-3.52 


| 


-3 . 28 




-1.65 




VII 

Ji 


.88 


- o 87 

_ 

i 


-.05 


.06 j 


.01 


-.01 


-.47 


.45 


4 


.88 


.05 


.87 


-.01 j 


-.06 


.47 


.01 


0 


< 


.52 


. 10 


.50 


1 

.05 ; 

> 


<01 


.26 






a 


.46 




.41 


i 

i 

i 


.20 








ijm 


.11 


- .10 


.11 


- 11 ! 


- o 06 


.06 


o 


0 


|? 


4.75 


2.79 


3.30 


f 

3.19 j 


3 , 40 


3.58 


.n a 

3.01 


4.17 


J 








T 

i 

5 

» 

i 

i 

i 

! 

i 






.. 
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;eirber PL 



DL 


= 1 132 fk 


EL- ECO 


= 1950 


Impact 


= 556 


Total 


= 4618 


LL- HI 5 - S 12- 44 


ii 

o 


Cone . 


“ 88 


Impact 


= J53 


Total 


= 581 


Sidewall. 


= 171 


Design Dement 


" 5, 170 fk 



ember IE’ 



DL 


= 1267 fk 


LL-E60 


= 1215 


Impact 


= 425 


Total 


“• 2905 


Siclewa lk 


= 114 


Design Do.ment 


- 5,282 fk 



140 



ember A3 



DL 


= 3422 fk 


LL-E60 


= 2005 


I ri p a c u 


= 643 


Total 


= 7070 


LL-K15- 8 12- 44 


= 401 


Cone . 


= 01 


Impact 


= __68 


Total 


= 560 


Sidewalk 


= 239 


Design llo.nent 


" 7,685 fk 



Member BO 



DO 


- 2326 fk 


LB- -E60 


= 20S2 


Impact 


- .481 


Total 


:i 

rl — 

CC 
£=• 
<. D 


T L- .'115- 3 18- 44 


“ 272 


Cone v 


- 75 


Impnc t 


- 52 


Total 


■- 597 


Side wo lk 


“ 169 


Design jTowent 


- 5,465 fk 
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[eir.ii er CD 





D J, 


= 


1666 I'D 




H-IToO 


= 


J.551 




Impact 


= 


398 




dotal 


= 


3615 


v-Hi5-:i 


'12-4 4 


~ 


195 


Cone . 




- 


64 


Impac t 




- 


44 




Total 


= 


303 


S:_ dews 11. 




= 


125 


Desi 


&n : Innent 


- 


4, 043 fk 



DL 


= 


1192 fk 


" 1-1.60 


S 


1150 


Impact 


- 


345 


Total 


1! 


2687 


I1-H15-S12-44 


V 


140 


Cone <■ 




56 


Impact 


- 


_I7 


Total 




233 


Sidewall; 


r 


100 


Design [orient 


s 


3,020 fk 
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Influence line Computations - Fourth Set 



Load at B 



Fanel 1 



_ (.0942 - 4) ( .0866x26.25 - .875x30) , r „ 
-Q a 2T2“"T0866j4 6 * 14 

_ (.875x30 .- .0 866 x 26.25) - 6 - 8 

^ ' 2(2 - .08667 ’ * C 

r ( .8 75x50 - .0866x26 1 25 ) _ ] _, 57 
^ R 1 2(2 - .0866)4 



Panel 2 



-Qc 






(.0463 x 1 - 4) ( .044 3x 22. 5 + .125x30) 
2(2 - .0443)4 

(-. 1 25x30 - 22. 5x. 044 3) _ T ^ 

2(2 - .0443) ' 

( -.125x 30 - 22. 5x. 0443) _ _ 30 

2(2 - .0443)4 



= - 1.20 



Panel 3 

_ ( .0507x 2 - 3 ) ( .0482x18.75 4 -. 125x30) _ _ 1#16 
" 2(2 - .0482)3 

(-.125x30 - .0482x18.75) _ n nQ 

-% = iI5“To48i) 

- ( - « 125x50 - .0482x1 8 .75) _ _ %40 
■ R 3 " 2(2 - .0482)3 ' 



Pane 1 4 

. -2(. 125x30) = _ 

“ 4i2 * 



-Q-e 



(-.125x30) _ 

- — “ « 



(- .125x30) - _ 47 
4x2 “ ’ 
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panel 5 



1 Ss 



_J.55.x30 _ 

4 

. 125 x30 
4 

,12 5x3 0 _ 
4x2 



-0.94 

-0.94 

-0.47 



panel 6 



= 

-Qg = 



(- .125x30 -)- .0482x30) 



= -0.82 



panel 7 



^6 “ 

^ = 

■°41 = 

^Rr, " 



Panel 8 



-Q,' 



H 






% = 



2(2 - .0482) 

( .0507x2 - 3) (- .0482x 11.25 4 - . 125x 30) 
2(2 - .0482)3 

(- .125x30 +.0482x11.25) = _ 0 ,27 
2(2 - .0482)3 

(- . 125x30 -1 .0 44 3x7 .5) _ _ 0 .87 
2(2 - .0443) 

(.046 3x1 - 4) (-.0443x7.5 t .125x50 ) „ 
2(2" -".0443)4 ' 

(-.125x30 + .0443x7.5) - _ n PP 
2(2 - ,0443)4 



(- .125x30 +■ .0866x3.75) _ _ n qn 
2(2 - .0866) 

(. 0 542 x1 - 4) ( - .0 86 6x3 . 7 5 +-. 125x5 0) 
2(2 - .0866)4 

(-. 125x30 -+ .0866x3.75) - _ n .■ P 
2(2 - .0866)4"" 
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-0.79 



0.86 



- 0.88 



Load at C 



Panel 1 




LB 






1 



(.0942x1 - 4 ) ( . 086 6x22.5 - .75x33) . 
2(2 - .0866)4 " 

(.75x80 - .0866x22.5) _ 5 3 g 
2(2 _ - .0866) 

(.75x30 - .0866x22.5) _ 

2(2 - .0866)4 “ ° 



Panel 2 

_ (.046^x1 - 4) (.04 43 x45 - . 7 5x30) _ 

2(2 - To 443 ) 4 

_ (.75x 30 - .0443x45) - 5 
‘ 2(2 - .0443) 

q = («75v 30 - .0443x45) = 1 7il 
" 2(2 - .0443)4 



j^anel 3 



-Qc = 


( .0507x2 - 


3) ( .0482x37.5 4- .25x30) 


2(2 


! - .0482)3 


n 


(-.25x30 - 


.0482x37.5) _ ,, , n 


2(2 - 


.0482) 


%t 3 “ 


(-.25x30 - 


.0482x37.5) - _ OG 


2(2 - 


.9482)3 



Panel 4 






-2( .25x 3 0) _ qi 
4x2 

(- .25x30 ) _ _ lo87 

A 




-.25 x30 

4x2 



- .94 
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i- anel 5 



-Cijg = -1.88 

- Qji - - 1 • 88 

^R 5 = " 0<S4 

j^anel 6 

- QqP ” - 1 . 64 

- Qq = -1.58 

q R = -0.54 
o 

panel 7 



-Q.q 



. 0 



41 

r 

^Rr 



-1.74 

-1.72 

-0.44 



Panel 8 



- Or - - i . 80 

-q.j = -1.76 

Or “ “0 « 45 
n 8 
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Load at L 



ran el 1 



panel 2 



% 

~ r 'k) 



( »094<rxl - 4 ) ( ,0866x1 8.75 - ,625x30) 
2(2 - .0866)4 

(.625x30 - .0866 x18. 75) r , 49 
2(2 - .0866) 

( .68 5x30 - .0866x18. 75) _ x 1£ 

2(2 - .0866)4 



= 4.38 



<4l 



' i( 2 



( . 0463 x1 - 4) ( .0443x37.5 - .6 25x30) 
2(2 - .044.3)4 

(.625x30 - .0443x37.5) . , „ 

- L x • O O 

2(2 - .0443) 

(.625x70 - .0443x37. 5) _ )g 
2(2 - .0442)4 



= 4.31 



Panel 3 



“Q-C 






% 



•Hr 



( .050 7x2 0482 x 56.25 - .625x50 ) 

~2 ( 2 -*’.0482)3 

( .625 x30 - .0 482x 56.25) = 

2(2 - .0482) 

( . 625x 30 - .0482x5 6.25) _ 

2(2"’- .0482)3 ‘ 



3.98 



4.12 

1.37 



Panel 4 



~ Qrr 



•D 

0.74 



% 4 



-2 ( .375x3 0) . 
4x2 

(-.375x70) . 



-2.82 
■ 2 . 82 



(-.375x30) _ 
4x2 



- -1.41 
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Panel 5 



-Qpp - -2.82 

Jjj 

-Q,p = -a. 82 

"to — - 1 • 4 1 
n 5 

Panel 6 

- r t/ii 1 ~ -2.46 

- Qg = -** 37 

0, a - J .81 

xanel 7 

-Qg = -a. 61 
-q h = -a. 58 

% = - J - 66 

Panel 8 



“%{ 



■il 



Or 

8 



-2.70 

-2.64 

-0.67 
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I,o ad at E 



rane 1 1 

- (.0942 x1 - 4) (.0866x15 - .5x30) _ 

"''A " 2(2 - .0866)4 

- (- 5x50 - .0866x15) _ % 

" “ “ 2(2 - .0866) 

- (.5x30 - .0866x15) _ 9Q 

% 2(2 - .0866)4 



Panel 2 




A! 




Panel 3 



Q 

M 



C 





( .0463x1 - 4) (.0443x30 - .5x30) _ 
2(2 t .0443)4 

(.5x30 - .04.43x30) . , AQ 

(.5 x30 - .04 43x 30) _ Q7 
2(2 - .0443)4 



(.0 507 x2 - 3) (.0 482x45 - .5 x50) _ 1Q 
2 T 2 - .0482)3 

(.5x30 - .0 482x45) _ , , n 
2(2 - .0482)*' “ ‘ 

(.5 x30 - .0482 x 45) _ x 1Q 
2(2 - .0482)3 



Panel 4 



~-D 


-2(- .5x30 ) 


. r 


4x2 




~ c k: 


(.5x30) _ 
4 


3.75 


0 


( . 5x30 ) _ 


1.88 


*4 


4X2 
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Pane 15 



- r 351 




ianel 6 



-3.76 

-3.76 

-1.38 



“ r ip 



■q G 



-3.28 
-3 . 16 



Panel 7 




1.03 



- “ -3.48 



-q H * -3.44 

Otj = -0.88 

" L 7 

Panel 8 






-a, 



<R 



8 



-3.60 

-3.52 

-0.90 
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Determination of formulae for panel Constant Computations 



el 1 



1 



r~- 



H j. 4 M 3-. 0866) ( .0942 - 4 ) \ A. -V>2 *‘r (3- .1732) ( .0942 

-"2X2-. 0866“ 1 j 2 X 2 - .38667 



-4) 



b = -a 



<A 






■ I 



2.52A - .9 OB = -Q a 



\ 1,5 - (o-. 1732) 4 vB -‘rl 2 - (3- .0866)4 ‘A = -Q,-r 
2~( 2-73866 )t \ 2T2-. 3356 )■' 

2.54B - 1.04A n -0- 



el 2 



i i i 

5-M-f (3-. 0443) ( .0463 - 4)!,A -‘,--[2 -|- (3- .0886 )( .0463 - 4) B - -7a 
2 (2-. 04437 j L. 2X2 -.04437“ j 



^ 2 . 52A - . 93B = -0 yA 

— i 



}-3 -(5- ,0885)4 B ~n2 - ( 3 - . 0445 ) 4 |A = - 



2 X 2 -. 0443 )! 

-J i.._ 



X2t70443)1 



U.4 



4.03B - 1.02A = -% 



nel 3 



5x2 -f 3 -H.3-.0482) ( .0507x2-3) jA-j-il.5 4- ( 3- . 0946 )(. 0507x2-3 )| 
2X2- . 04827” j ' 2 T 2 -. 04827" [ 

3 . 3 1A - , 6 5B = - Q, A 

f 4.5, -(3- . Qt 46 )3 '.B 1.5 - (3- . 048 2]^ A = -% 

2X 2- . 0482 )J 2 X 2 - .0482 



5 . 2613 - .7'/ A y -C 






nel 4 
4.5 



* 5 f 2 -J- 3^2) | A f-jl -j- 3 _( a 2) jB = -Q a 

" 4 ' J L * J 



2 T 6 - 3 i2i 

4" 



5.0A - . 6B : -Q, A 
B+jl - 3j?_) jA = -Qh 



6 . 5B - . 5A = - Qg 



15.1 



I 




' 






I 



( 



panel 5 



f 1.5 x 4 ’V 2 ! E - 2 F = -o 

L 4j Vf 

G.5E - O.oF = -Qjg 

1 1 . 5 x 3 y 2 j P * 2 E - -Q,-, 

' 4 A 4 

5. OF - 0.5E = -Tjp 



•'ili 



Panel 6 
3 y 1.5x3 - ( 3-2 x. 04 82 



F j ’ 3 -(3-. 0 482 (3 / G r -<L 



-2x. 0482)5 F •} . 3 -(3-. 0482^3 / 

2T2-.04327 I >2 2t 2. 04827 

^ J U.- 

5.26F - 0.77G = -CJ F 

:2 f 3 f( 5-> ,0482 ) ( .05 07x2-3) 1 G -p | 3 -f-( 3-2 x .04 8 2) ( .05 0 7x2-3 )1 F=-Q 



2X2- .'048.2*) 



!-? 



2X2.04827' 



Panel 7 

I 



3.81G - 0.65F = - 



, f- 



6 G 



4-j-l. 5x2 - ( 3-2x. 0443)4 / G -jr 4 - ( 3- , 0443 )4 jH - -Q-. 

i \2 



4.03G - 1.02H = -X G 



■ixl 



-• > -f 

v 4 (3- . 044 3 ) ( . 0465x1-4) , J H 4-14 -f( 3- 2x. 0443 )( . 0463 x1-4 ) /G=- Q,h 

2X2- e 0443 )' 7_‘ ,2 "2X2- *04437” J 



2.52K - C « 93G r. - r i 



4H 



inel 8 
/ 



:~7 



U-f 1 « 5x1 -(3- 2x. -86 6)4 ' F -f /4 -(3-^856)4 II z - r i E 

/.. 2^2-. 08667 j 1 2 2X2.03667 /' 

- —j 

2.5 t xH - 1*040 z "7 h 



•5x1 i 4 4(5-.C£66 ) ( .09 42x1-4) 7 7 
I '.2-. 03667 J 



4 - (3-2x4086 6) ( . 0942 x1-4 )/H = Q,. 

2 2(2-. 0866J 



2.521 - 0,90 = -q x 
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joint Constant Computation - Load at B 



Panel 


1 






2.52A 


** • 


9 OB 


zz 


6 1 14 








* 


1.0 4A 


+ 2. 


54B 


- 


6 1 28 










A = 3 


:89 


B 


- 4 


.07 






2 . 9 1x3 . 


89 2. 


83x4 


.07 


•f 1 


57 = 




R 1 " 






.82 






r -L 






ii 

f— » 


4(3. 


89-' 


4.07 


- 7. 


45 


Z - 


6.12 




-BA" 


4(4 


,07i 


. 5 ^ 9 
( 

-C> 


- 7- 


45 


- 


5.80 


Panel 


2 






2.52B 




03C 


- 


-1.20 








- 


1.02B 


V 4, 


03C 


= 


-1.21 










B = - 


.65 


(■ 


= - 


.46 




*2 


- 


96x 

3 


» 55 - 

. 92 


2.91 


x . 4 


6 


.30 




n BC 


= 4( 


• . G5 


• 4 C 

"* r 


1. 


13 ' 


z 


1.00 




r C3 


= 4 ( • 


• .46 


. 65 
*" *.) 


“I 

l ± • 


13; 


= 


1.40 


Panel 


3 






3 .8 1C 


• 


6 CD 




-1,16 










- ,77C 


r 5 . 


c • *"* 

j.J 




-1.19 







C " -. 


35 0 


* 


- . 2d 


B 3 




-2.95x.35 - 2 


. 9 0 >: , , 


28 


- .40 = 




T7SD 






1: CD 


= 


3 (-.35 - 


*’• .8 


') 


= 1.14 


1! DC 


= 


3 ( - . 28 - 

•C' 


v . 8 


'>) 


= 1.26 


Panel 4 




5.0D - 


• C)Xj 


: _ 


.94 






-,5D 


6.5B : 


~ - 


.94 






D = -. 


20 1 : 


- - 


.16 


r 4 


- 


3/4 (-.20 - .1 


o) •• 


.47 


= -.74 


r -DZ 


= 


' . .. .16 

2 ^ . 20 - ~~ ~ 


-.74) 


- 


• 92 


I: LD 


= 


2 ( - . 16 - --|r 0 - 


r.74) 


= 


. 96 
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anel 5 



6.5E - 0.5E = -0.94 

-0.5E f 5.0E = -0.94 

E = -0.16 
E = -0.20 



'anel 6 



anel 7 



’anel 8 



R 5 = 


H W 

1 

• 

<v> 

0 

1 


.16) - 0.47 = 


-.74 


i: EF = 


*2(-.16 - 


.20 4 .74) = 


. 96 




2 




H EE = 


2 (-.20 - 


.16 4- .74) = 


.92 




2 






5.26P - 


0.77G = -0.82 






-0 . 65E 4- 


3.81G = -0.79 






E = -0. 


19 G = -0.24 




R 6 = 


-2 , 9 Ox. 19 


- 2 0 95x.24 - 


0.27 




3 


.90 




H EG = 


3 ( - . 19 - 


.24 -4 .59) = 

p 




Hge = 


3 (- .24 - 


• IS 4 . 59 ) z 


.75 



4.03G - 1 o C2H = -0.87 
-0.93G J r 2.52H = -0.86 

G r -0.33 H = -0.46 

Rr, = - 2 » S lx . 3 3 - 2.96X.46 - 0.22 = -0.82 

7 3791“"' 

K GH = 4 (-.33 - 44 f .82) = 1.04 

H H G = 4 (-.46 - _.33 .82) = .80 

2.54H - 1.041 = -0.90 
-0.90H -f- 2.521 = -0.88 
K z -0,58 I = -0.56 

R a = -2.83 x 0.58 - 2. SI x 0.56 - .22 = -1.08 
3783* 

Khl = 4 (-.58 - j l 56 -f 1.08) = .88 

2 

Mih = 4 (-.56 - _j_58 4 1.08) - .92 

2 “ 
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Load, at C 



panel 1 


2.52A - .90B = 5.27 
-1.04A 2.54B r 5.38 

A = 3.33 B : 3.48 


R 1 = 


2.91 x 3.33 -!* 2. t>3 x 3.48 -f 1.35 = 6.47 
3.82 


x kB 


= 4(3.33 -j- 3,48 - 6.47) 3 -5.88 
2 


«BA 


r 4(3.48 ~r 3.33 - 6.47) - -5.32 
3 


Panel 2 


2 . 52B - .92 : = 5.17 
-1.02 f 4,030 = 5.23 
3 = 2.79 C = 2.0 


R 2 = 


2.96 x 2.79 4- 2.91 x 2.0 -f 1.31 - 4.90 
3.^2 


m bc 


r 4(2.79 -j- 2*0 - 4.90) = -4.44 


h cb 


= 4(2.0 4- 2,79 - 4.90) = -6.04 
V 


Panel 3 


■ 3.810 - . 55D = -2.31 
' - .770 5.26D = -2.38 

0 = -.70 D = -.56 


R 3 = 


-2.95 x ,70 - 2,90 x .56 - ".79'- -1.74 
3.93 


m cd 


r 3 ( - . 70 - .56 4 1.74) - 2'‘*28 


II DC 


r 3 (-.56 - .7 j f 1.74) = 2. 49 


Panel 4 


5.0D - .51 r -1.87 
-.51 r 6.53 = -1.87 
D :■ -.41 E = -.32 


"x 


3 (-.41 - .32) - .94 = -1.50 
% 


7 r 

“:de 


Z 2 ( - . 41 - .32 4 1.50) : 1.86 
2 


h ed 


Z 2 ( - .32 - .41 4 1.50) - 1.96 
2 
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panel 


5 


K 

m 


-0.32 






F 


-u.40 






R r : 

5 


: -1.43 






n EF 


= 1.92 






]I FE 


: 1,04 


3 ane± 


6 


F “ 


- 0 . 3 






G 


"* J r. •; .J 






R- 

o 


- 1 . 13 






%G 


: 1,53 






K ail , 


t: 1.50 


’an el 


7 


G .■ 


-u , 6 






H :• 


-0. • 1' 








-1, 34 






%i 


- 2.G.J 




V. 


%.o 


; 1:60 


an el 


b 


H - 


-1.16 






I ; 


-1.1' 






R a r 


-2. :• 1 






: i-j 


3 1 « 1 4 






1 Txk 


•. 1.04 



156 - 



Load at D 



2.52A - . SUB r 4.58 
-1.04A f 2.54B = 4.49 

A = 2.79 3 = 2.91 

Rt = 2.91 x 2.79 +- 2.83 x 2.91 - 1.32 - 
3.82 

! AB = 4(2.79 r 2^91 « 5 .40) = -4.64 

2 ' 

M BA = 4(2*91 f 2^79 - 5.40) = -4.40 

2 " 

Panel 2 2.52B - .93C h 4*31 

- 1 * 02B f 4 * 0.3 C = 4.36 

B = 2.33 G = 1.66 

R ? = 2.96 x_2_.33 4 2.9 1 x 1.66 - 1.^9 = 
" " 3 . §2 

M bc r 4(2.33 | 1_. 66 - 4.09) = -3.72 



Uq-j* _ 4(3. .66 -j 2_«5_3 - 4 . J 9 ) 3 -5 . 08 

2 

Panel 3 3.81G - .65D s 3.98 

- .770 f- 5.26D = 4.12 

C - 1.21 D = .96 

R-j, = 2.95 x 1.21 4 2.9 j x .96 - 1.37 - 

3.90 

I! CD = 3(1.21 + 96 - 2.99) 3 -3.90 

2 

Kdc = 3 (.96 -f 'l.2l - 2.99) = -4.29 



3 anel 4 .. 5.4D - .533 = -2.82 

- • 5D 4 6 . 5E = -2.82 

D = -.61 E = -.48 

R 4 — 3 ( — .61 — .49) - 1,41 — —2.23 

I 

H de r 2 (-.61 - . 48-4 2.23) = 2.76 

2 

M ed = 2( - .48 - _. 61 f 2.23) r 2.90 

2 

- 157 - 



5.40 



4.„9 



2.99 



panel 5 





171 — 

lit 


- j.Ati 




3 


- . . 6v7 




R 5 = 


-2.22 




K E F = 






* EE 


2*76 


3 anel 


6 






E - 


- j . 57 




G = 


- . .72 




R g - 


-1.77 




%G = 


. 5 




i: ge~ 


2.25 


Panel 


7 






G = 


- j . 99 




H - 


- 1.39 




R 7 *7 


- 2 . 4 6 




y: Gif 


3.12 




1 hg' 


2 . 4 j 


-anel 


a 






H = 


-1.74 




I = 


- 1 . 66 




R = 

CJ 


-3.24 




l r = 

J HI 


2.64 






.2.76 
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Load at E 



’anel 1 


2.52A - 


.9 ,B = 3.51 




- L. ^4A 4- 2 


. 54B = 5.59 




it “ <C 


B = 2 i 33 




XX k. • *C* »c* “T" V O O X (C, • O 3 ; Q ( , ^ 


R i “ 


3.02- „ 




* 

a 


. / ,, . *.33 

^ \ C k C > * <■ > 


4.32) = -3.76 


-BA 


4(2.334 - 


4.32) = -3.52 


anel 2 


2.52B - 


.930 = 3.44 



.32 



R 2 

:: BC 

:I CB 



aael 3 



-1.02B f 4 .030 - 3.49 

B = 1.86 C = 1.33 

J- .87 = 3.26 

O * O 

4 ( 1,864* “"2 -3.26) - -*.96 

4(2.33 f“~~ -3.26) = -4.00 

3.816 - . 65D = 3.18 



R 3 

:r 0D 

L DC 



anel 4 



- .770 r 5.26D = 3.30 
C = .97 D = .77 

2 . opx .97 4 2 . 90x . 7 7 j-i.iq = 2.40' 
3 • 90 

3 (.97 f.77/2 - 2.40) = -3.15 
3 ( .7 7 f .57/2 - 2.40) = -3.84 

5.0D -• . 5E - 3.75 

- . 5D + 6.5E = 3.75 
D = .8* E - ,64 



R 4 = 3/4 ( .82-'- .64) 4~ 1.88 = 2.97 
r. DE = 2 (.82 + .64/2 - 2.97) = -3.66 
i; EI) = 2(. 64 + .82/2 - 2.57) = -3.84 
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Panel 5 



Panel 6 



Panel 7 



J anel 8 



E = 


-0.64 


F = 


-0.60 


ii 

UO 

£6 


-2.06 


h ef = 


3 .84 


II 


3.68 


F = 


-0.76 


G = 


- J . 'e 6 


o> 

1 1 


-2.36 


ii 

J? 

f=H 


3.36 


I: GF~ 


w 

• 

o 

o 


G = 


-1.32 


H = 


-1.84 


R ? = 


-3.28 


:i GH = 


4.16 


I -HG = 


3.20 


H = 


-2.32 


I - 


- 2 , 24 


W 

oo 

ti 


-4.32 


I: KI- 


3 . o,2 


If 

w 

^ M 

F=-t 


3,68 
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First Foment Corrections - Load at 3 



Panel 


1 


2 5 £ A - .903 ~ 


0 






-1.04A 2.54B = 


-1.00 






A = - .16 3 = - 


.46 




SJ 

H 

II 


-2. 9 lx. 16 - 2.83X.46 - 


-0.46 




3,83 




i: A3 = 


4 ( - . 16 - .46/2 4 .46) - 


. 28 




L: BA ’ 


4 ( - . 4 6 - . 16/2 .46) -■ 


- . 32 


Panel 


2 


2.523 - . 930 - 


5.80 



-1.02B 4.030 = -1.14 

3 = 2.42 C = .33 



W 

to 

ii 


2 . 9 6x2 .42 2 9 lx .33 _ 


2.07 


3.01 


77 - 

U BC 


4(2.42 t , 53/2 - 2.07) 


1 . 

ro 

• 

O 


1 -CJ3 


4 (.33 4 2.42/2 •* 8.07) 


= -2.16 



Panel 3 3.810 - .653 = -1.40 

- ,7 VO r 5.863 = - .62 



*3 




C - -.40 D = 

-2. Sox. 40 - 2 , 90x . 23 


- .23 

= -.47 




3 „ SO 




H C3 


= 


3 (-.40 - .23/2 4- 


.47) 


= -.12 


H 3C 


- 


*5 ^ *“ • (^j 0 ■“ tt ^ 0 / <£, • 


.47) 


*" n -Lks 






6 . 5D - 0.5 


. = - 


1.26 






-0,53 t 5.0 


ii] — 


. So 






3 - - • 88 


E - - 


.21 


R 4 


- 


3/4 (-.22 - .81) 


“ -.3 




• — i 

— 1 

U 


= 


2 ( - .22 - .21/2 r 


. 32 ) 


= 0 


k ED 


«■* 


2 (-.21 - .22/2 4 


.38) 


= 0 
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! 



panel 5 



Panel 6 



Panel 7 



Panel 8 



5.0E - 0.5F = -.96 
-0.5 -f 6 .OS' x - .84 
Ex — .21$ F z —.14 
P . 5 * 3 (-.21 - .14) = -.26 



] '%F 


.- 2(-.21 - j;_14 -4- .26) 

"* o 1 


ii 

t 

. 

o 


lIpE 


x 2 ( - o 14 - .21 -r .26) 

t~) 


X .04 




5.26P 0.77G : -. 


9b 




-0 * 65P 3.81G X - 


1.04 




P = -.22 , G x -.31 


R 6 = 


-2.90 x. .22 - 2.95 x 


.31 = *40 


i; FG 

h GP 


3.90 

= 3 ( - . 22 - .31 4- .40) 

2 ~ 

x 3 (-.31 - .22 4 .40) 
2 


= .06 
x -.06 




4.03G - 1.02H = - . 


75 




-0.93G -4 2.52H = -. 


88 




G x -.30 , K x -.46 


r 7 = 


-2,91 x .30 - 2.96 x 


,46 = -.57 


] ’~GH 


3/^1 

r 4 (-.50 - .46 .57) 

5 


i- .16 


] %G 


x 4 (-.46 - 40 «>■ .57) 


;* -.16 




2 , 54H - 1.041 - -. 
-0..94H -4 2.521 x 0 


80 




H = -..37 , I - -.13 




R a x 


-2,33 x .37 - 2.91 x 


.13 s -.37 


3.83 




-El - 


4 (- .37 - ,13 -4 .37) = 
2 


- . 24 


4TH = 


4 ( - , 13 -• 4)7 4- . 37 ) - 

cl 


.24 
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f 



Second Moment Corrections- Load at 3 



»an el 1 





2 i 5 2 A 


- .903 » 0 




-1.04A 


4- 2.54B = -2.04 




. 6 . r - 


oii) 1 * J 13 Z ™ ^ 


R 1 - 


-2.91 x 


.34 - 2.33 x o 91 s 






3 e 83 


•* T 

J L AB - 


4 ( - c. 3 4 


- _c_94 -!- .95) = .56 

ft 


-3A = 


4 ( - . S4 


- _. 34 -j~ , 95 ) - -.64 


5 anel 3 


3.81C 


- .65D - -2.18 




- « 77C 


v- 5.263 - 0 




C = - 


c 56 , .D = - . 06 


r 3 


-2 j 95 x 


.58 •* 2.90 x .08 s 






3.90 


TT 

' l C3 " 


3 (-.53 


** ou9 8 . t* ‘50) = -.36 


H :oc = 


3 (-.03 


- . 53 .50) * 0 39 

2" 
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\ 



L 



ca 



d 




- - v — ' ■ t r f 

anel j 1 | 2 3 





A 

% 


B 

i 


B 


C 


C 


D 


D 

i 


, E ' 


Q 


6.14 


6.28 


-1.20 


-1.21 


-1.16 


-1.19 


i J 

| -.94 


-.94 




3.89 


4.07 


-.65 


-.46 


- .35 


-.28 


-.20 


-.16 


8 


7.45 




-1.13 




-.87 




-.74 






-6.12 


-5.80 


1.00 


1.40 


1.14 


1.26 


.92 


.96 





0 


-1.00 


5.80 


-1.14 


- 1 , 40 


-.92 


- 1,26 


-.98 


<. 


-.16 


-.46 


2.42 


.32 


-.40 


- . 23 


- , 22 


-.21 


R 


-.46 




2.07 




-.47 




-.32 




IT If 


.28 


- .32 


2.04 


-2.16 


-.12 


.12 


0 


0 


% 


0 


-2.04 


.32 


.12 


-2.16 


0 


-.12 

i 


.04 


/■ 


- .34 


-.94 






- . 58 


-.08 






R 


-.95 








-.50 








I'll! 


.56 


•-,64 


0-. 


O' .. 


-.36 


.39 


,0.' 


.0( 


. 




• - 








. .. . 






r 

A . 


-5.28 


-6.76 


3.04 


-0.76 


.66 


1.77 


,92 


. 96 


to 






f 
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'gnel ! 


o 








oint 

i 


S 


F • 


F 

_» 


G 




-.94 


-.94; 


- .82 


-.79 




- il6 


-.20' 


-.19 


-.24 


R 


-.74 


i 


_ K C 




,:l 


.96 


• 92 

1 


.34 


.75 


* 


- . 96 


- .84 i 


- « 92 


-J. .04 


f 


-.-21 


- . 14 


“ • C. > 4 / 


-.31 


* 


- .26 




1 

• 

c 




yii 


- .04 


-.04 


.06 


- . 06 


i 


0 


- . 06 


- „U4 


• .16 


X- 


, 








K 

;;im 


0 

i 


0 




0 




T 

j 

| .92 


,96 


.90 


.69 



j ? 

i 1 

! 

i 








7 ' 


! '8 
i 




G 


H 


; h 


1 

A 


-.87 


-.86 


! -.90 


-.88 


- .33 


** ;46 


- » 58 


- . 56 


- .82 




- 1,08 




1.04 


.80 


! .88 


.92 


-.75 


- . 6b 


- .80 


0 


- , 3 0 


- . 46 


-.37 


-.13 


-.57 




-.37 




• 15 


- ..16 


-.24 


. 2b 


.06 


.24 


.16 


0 


0 


o 


0 


0 


,20 


.64 


.64 


1.1 > 



First r.oment Corrections - Load at C 



Panel 



Panel 



Panel 



Panel 



R/ 3 

‘x 



1 2.52A - . 5 IB - 0 

-l.u4A + 2.54B = 4.44 

A = .73 B = 2.u5 
2 . 1 lx . 7 3 3 2.8 3x2 .J5 = -p , 



R 1 


= 


3 . o3 




U AB 


— 


4 ( .73 { 2. -5/2 - 2 . o6 ) 


- -1,24 


JI BA 


- 


4(2.05 r .7 3/ 2 - 2.06) 


= 1.4 o 


2 




£ • 5 J3 *" c^C *"* 


5 . 32 






-1.J2B i 4.o3C = 


- 2 . 28 






B - 2.10 C “ - 


.04 


R 2 




2.55x2.10 - 2 . 9 lx . 0 4 - 


1.60 


“ 


5.91 


ti bc 


= 


4(2.10 - .04/2 - 1.60 


= 1.92 


it cb 


= 


4- ( - . 0 4 2.10/8 - 1 . 60 ) 


— — /J c 0 4 


3 




3.810 - 0 c goB = 


6.04 






-0.77C 5.26D = 


- 1.86 






C ■ = 1.56 D = - 


.12 


R 3 




2.55x1.56 - 2.90x.l2 - 


1 0 c ; 




3 . 90 




1 [ CL 


= 


o(l.56- , 1 <r,/2 - 1.09) 


'** 1 • 


r dc 


= 


3(-. . 12 1.56/2 - 1.09) 


= -1.29 







6.5D - 


0,5E - • 


■2.49 






-0.5B -r 


5 0 OB - - 


-1.92 






D - 


• 45 L — 


- .42 


3/4 ( 


;-.42 


- .42 ) n 


■ , 63 




■« r 

Jl DE 


= 2{- 


■ .42 - . 4< 


/2 4.63) 


= 0 




~ ' ’ < ,t r , 

** C \ ** « *™ • ‘jTki 


/2 + .63) 


= 0 
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Panel 5 


5.0E - 0.5F = 


-1.96 




-0.5E 1 0 . SP - 


-1.63 




E = -.42 F = 


- .29 



R 5 = 3/4 (-.42 - .29) = -.53 
II-Ep = 2 (*.42 - .29/2 1.53) = -.06 
lijiTj; = 2 (-.29 - .42/2 1“. 53) = .06 



Panel 


6 




5.26F - 0.77G = - 


1.84 








-C.65F r 3.81G = - 


2.08 








F = -.44 G - - . 


62 




R 6 




-2.90x.44 - 2.G5X.62 _ 


- .80 






3 >90 




%G 


= 


3 ( • • 4'x — • (5/c / £ v « dO ) *" 


.15 




:: Gj’ 




3 (-.29 - .44/2 1 .80) " 


- .12 


1 — 1 
CD 


7 




4 0 03G - .1.02H = - 


1.50 








-0.S3G 1- 2.52.1-= - 


1.76 








G • — . 60 a s - 


.92 




r 7 




-2.91x.60 - 2 . 96x , 92 . 


- 1 . 14 




" 


3 91 




!I gh 


= 


4 (-.60 - . 92/ 2 4-1,14) = 


* O 




%g 


7 


4 (-.92 - .60/2 11.-14) = 


- .32 


Panel 


3 




2 - 54H - 1.041 = - 


1.60 








-0.90H -- 2.521 = 


0 








H - -.74 I = - 


. <^6 




R 8 




-2.83x.74 - 2 , 9 lx . 26 _ 


- .74 




— 


3 , 83 




1 HI 


= 


4 (-.74 - .26/2 1-. 74) = 


”* • 0 <9 




1-IH 


= 


4 (-.26 - .74/2 1.74) = 


.44- 
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Second 3‘oment Corrections 



Load at C 



Pane 1 


1 




2.52A - 0 .COB = 


0 








-1.04A f 2.543 • = 


-1.02 








A'= -.32 B = 


- .88 




*1 




-2.Clx.32 - 2.83X.38 


= -.80 






3.63 




“AB 


= 


4 (-.32 - .66/ 2 . 8C ) 


= .52 




T 

U 3A 


z 


4( - .88 - .32/2 4- ,80) 


= -.60 


Panel 


2 




2 .523 - 0.J3C = 


-1.40 








- 1.0213 -r 4 . 03C = 


-1.23 








13 = -^4 C = 


-.40 




Ro 

c 




-2.06x 74 * 2.0 lx- 40 








3.01 


- — . eo 




line 

XJ ^ 


= 


*-(-.74 - 140/2 -i A--. 3) 


= -.24 




T. T 

iL 0B 


- 


4 ( - .40 - i74/2 r . 0 3 ) 


= .28 


Panel 


3 




3. 81C - 0.65D = 


2.04 








-0.77C 4 5.263 = 


0 








C = .55 D = 


. Od 




% 




2.C5X.55 f 2. OOx.Co _ 


.47 




• 


^„oo 




H C P 


= 


,3 (.55 V . 06/2 - .4^) = 


• .36 




n DC 


= 


3 ( .08 I .55/2 - .4 ) = 


- .36 


Panel 


4 




6.53 - 0.5J = 1 


.20 








-0.5D r- 5.'-'}' " 


.06 








r = .20 i, = . 


03 




r 4 


- 


3/4 (.20 +.03' = . 7 






h de 


= 


2 • . 20 ;• .03/2 - .17) = 


.08 






n 


; ; .03 4 .20/2 - .17) = 


- .08 
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nel 5 



5 , OE - 0 . 5F - 0 

-0.5E + 6.5F = -.15 



E = 0 E = - .02 
R 5 = 3/4 (-.02) a - -.02 

%F = 0 

%E = 0 

ael 6 5 .26/ - 0.77G = - .06 



-0.65E + 5.81G = -.32 

F = -.02 G = -.08 



II 

<0 


-2.90x.02 - 2.95X.08 . 


-.07 


3.90 


%G = 


3 ( - . 02 - .08/2 +.07) = 


.03 


%F = 


3 ( - .08 - .02/2 4 .07) = 


- ,06 



nel 7 4.03G - 1.02H = .12 

I 

-0.93G 4- 2.52H = .52 

G = .09 H = .24 

2.91x.09 4 2.96X.24 j. o* 

E? = .^5 

Mgh = 4(. 09 +-.24/2 - 12 5) = -.16 
K hg = 4(. 24 -+. 09/2 - .25) « .16 



nel 8 



R 8 

Mhi 

m ih 



2.54H - 1.041 = .32 
-0.90H - 2.521 = 0 

H s ,15 I - .05 

2.83X.15 + 2. 9 lx. 05 _ _ 

3783 * 15 

4( .15 + .05/2 - .15) = .10 

4 (.05 +.15/2 - .15) = -.10 
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Load at C 



Panel 


1 


2 


3 


4 


Joint 


A 

A 


B 


B C 


C Li 


L 


E 


Q, 


5.27 


5.36 


5.17 


5.23 


-2.31 -2,36 


- 1 .87 


-1.87 


of 


3.33 


3 .46 


2.75 


2.00 


- .70 - .56 


- .41 


- . 32 


R 


6.47 




4.90 




-1.74 


- 1.50 






-5.66 


-5.32 


-4.44 


-6.04 


2.28 2.49 


1.66 

* 


1.56 


Q, 


0 


4.44 


o • 3^ 


-2.26 


6.04 - 1.86 


- 2 . 45 


-1.52 


°< 


.73 


2.05 


2.10 


- ,04 


1.56 - .12 


- .42 


- .42 


R 


2.06 




1.60 




1.05 

■ 


- .63 




11" ' 


-1.24 


1.40 


1.92 


-2.04 


1.23 -1.29 


0 


0 








! 


, 




Q, 


0 


-1.52 


-1.40 


-1.23 


2.04 0 


1.29 


.06 




*• f 


- . 66 


- .74 


- .45 


.55 .06 


.20 


, .03 


R 


- .69 




- .53 




• 

.47 


.17 




11'" 


.52 


. - .60 


- .24 


.28 


.36 - .36 


.08 


- .08 


H 


-6.60 


-4.52 


-3.76 


-7.60 


■ 

3.67 .84 


1.54 


1 ^88 



170 



V i 



X j 



5 


6 


7 


8 


E 


b 1 


! 

X - 


G 


G 


H 


H 


I 


l.bd 


- 1 . d 8 


- 1.64 


- 1.58 


- 1.74 


- 1.72 


- 1.80 


- 1.76 


.3 2 


- .40 


- .38 


- .48 


- . 66 


*" « j 3 


- 1.16 


- 1.12 


il.ib 




- 1 . 1 b 




- 1.64 




- 2.16 


I 


1.92 


l . d 4 


1.68 


1.50 


2.08 


1.60 


1.76 


1.84 i 
l 
i 


■ 1.96 


- 1.68 


- 1.84 


- 2.08 


- 1.50 


- 1.76 


- 1.60 


1 

0 


• .42 


- .29 


- .44 


- .62 


- .60 


- .92 


- .74 


- .26 | 


■ .53 




- .80 




- 1.14 




- .74 


i 

i 

i 


• .06 


.06 


.15 


- .12 


.32 


— . 32 . 


- .52 


.44 : 


0 


- .15 


- .06 


- .32 


.12 


.52 


.32 


0 


0 


- .02 


— .02 


- .08 


.09 


.24 


.15 


.05 


* .02 




- .07 




.25 




.15 




0 


0 


.03 


- *06 


- .16 


.16 


.10 


- .10 


l . tf 6 


1.90 


l . d 6 


1.32 


2.24 


1.44 


1.34 


2.28 
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^ane 1 


5 


■*h 

lO 

• 

1 


6.3E = -2.6^/ 






5 . u'J - 


. 511 * -2; 52 






R 3 -.46 , 2 = 


-.55 , Ur- S , - 

r vJ 




- ±"‘ 1 


3 2 (-.46 - .55/2 


1* .7.o ) — .04 




i: 7E 


» 2 (-.5 5 - .46/2 f . 70 ) = -,u2 


prnel 


6 


- ,771 f 5 


.2 62 3 -2 -.7 6 






3.olG - 


,65.7 3 -3 . U 



J* 3 -.66 | Ct — , -..63 | Ry '* — 1,20 
][., G * 3 (-.66 - .63 /£-} 1.20) = ,21 

r. GJ 3 3 ( - .63 - .60/2 -r 1. *.») = -„.ld 



Panel 7 



-1.02H + 4.U3G = -2*25 



2.52H - . S3G 3 -2.64 

G 3 -.61 v t H* u 1'. 3o , H 7 '» -1.71 
I :, ;>H * 4 ( - * 6 1 *- 1 . 3 o/ 2 1- 1 .71 ) » .44 
It HG * 4 ( - 1 . 3o « ,61/2 -V 1.71) 3 - « 4ti 



Panel o -1.041 -V- 2.54K = -2,40 

"2.521 - . 60H 3 0 

H = -1.11 , I ' - -.36 *, Ry * '-1.12 
II hi - 4(-l.ll - .36/2 f 1.12) = -.72 
-IK* 4 ( - . 36 " - lill/2 + 1.12) 3 .72 
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Load at D 



Influence Line Corrections - Second Set 
®nel 1 2.52A - = 0 

-1*j4A + 2,543 * 

A, = -.13 , B ? *.37 , R x » *.37 
11^3 ? 4 (-,13 - ,37 A 4-. 37) * .24 

iIj A * 4 ( * • 37 - *13/2 4 - *37 ) * *.24 

Panel 2 2.523 * *23C ?, - 1.06 

-1.023 i- 4.03C =. - 1.17 

*' - j 5 ' 

3 . .52 , C * **•44 , * “ » 77 

K 3C = 4 (*..52 - ,44 A ^ *77 ) = *416 

ilc3 • 4(4 ,44 - ,54-/2 + ,**) * ,16 

Panel 3 3ibiC *. .65D = 276 

- .77C + 5.263 * - *6 J 

<3 *' .13 , 3 * -•.,02 , Rj s m .06 

■ H3X> s ^ *,lt* - • j 2/ 2 *** . 03 ) * »-l3 
C 3t-,02 4-.13/2 - .Od;> * - .24 

Panel 4 5.Q-0 ** « 5 xj * 1.26 

- „ 5D |* 6.52 * . ■> 4 

]> * .25 , 31 a . Jl R 4 * .2^ 

« 2(.2S +,ol/2 - *20) * .13 
K— Qt * 2 (.01 1,25/2 - .20) a -.14 
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’anel 



Panel 



Panel 



Panel 



5 




-.5F R 


6.5E = 


.60 






5.01? - 


. 5E a - 


.21 




*i i «• 

jJj "" 


.00 - 


.03 , R$ 


- ,04 


i r 


= 2(, 


> 00 - ,u3/l 


- .04) = 


.08 


ll J2. 


* 2(- 


•.03 4* .00/2 


- .04) = 


- , 06 


6 




- . 77G f 5 


.26? s . 


02 






3.81G - 


.65? = - 


.44 




? - 


-.01 , G = 


-.12 , R 


■6 = -• 


h FG 


* 3{. 


-.0.1 - .12/2 


4 . 10 ) * 




i: Gj’ 


= a(- 


-.12 - .01/2 


f* » 10 ) - 


- .00 


7 




-1.02H4 


4.03G = 


.18 






2.52H - 


t S3G = 


.72 




G ~ 


.13 , H * . 


33 , H 7 


= .35 


1{ GK 


* 4(. 


.13. f. 33/2 - 


.35) = 


• *‘io4 




* 4 ( , 


.33 4-. 13/2 - 


.35) = 


.20 


6 




-1.041 4- 


2.54K * 


.48 






2.521 - 


• 90 H = 


0 




H = 


.22 , I = . 


08 , R 8 


- • 22 


1: HI 


= 4(, 


.22 4- .08/2 - 


• 22 ) = 


.16 


1! ih 


= 4(, 


.08 +-.22/2 - 


. 22 ) = 


- .12 
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Lop a at D 



in el 
lint 


A 


! 

1 

B ■ 


B 


I 

f 

J 


C 


* ! 
D 


D 


4 

E 1 

i 


■ft 


4.38 


4.49 


4.31 


4.36 

i 


3.98 


4.12 


- 2 . 82 


-2.82 ! 




2.79 




2.33 


1.66 


1.21 


.96 


- .61 


- .48 i 

l 


R 


5.40 




4.09 




2.99 


: 


— 2 . 23 


| 


' » 


-4.64 


0 

• 

1 


-3.72 


-5 .08 


-3.9) 


-4.29 


2.76 


2*9 J 


■0, 


0 


3 . 7<, 


4.40 


3 1 90 


5. J8 


-2.76 


4.29 


-2.88 




.61 


1.72 


• *_> 


1.55 


1.28 


- .34' 


• 82 


- .38 

i 


R 


1.74 




2.9 J 


1 


.72 




.33 


1 

i 


U" 


-1.08 


1.08 


.80 


- .76 


1.17 


-1.26 


ibO 


- .60 1 


■ft 


0 


- .80 


-1.08 


-1.17 


.76 


- .60 


1.26 


- .04 




- .13 


- ,37 


- .59 


- .44 


.18 


- . 09 


.25 


.01 


R 


- .37 




- .77 




.08 


‘ 


.20 




Ilf 


.24 


- « £4 


- .16 


.16 | 


.18 


- .24 


.10 


- .14 










j 


- 




r 


i 


? ' 
Ju 


-5.48 


-3.36 


-3.08 


-5.68' 


-2.53 


-5.79 


3.46 


. 2.16 | 
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•* 





t, 




LopO. at D 



nel 




1 




£ 1 

f 




* ! 

, 1 


^ ! 


int 


A 


3 i 


B 


.... °j 


C 


£ j 


1 ) E ! 


ft 


4.38 


4.49 


4.31 


4.36 ■ 

1 


3.98 


4.12 


- £ .82 -£<82 


* 


£.79 


£. 91 : 


£.33 


1.66 


l.£l 


. 96 


- .61 - .48 


R 


5.40 




4.09 




£.99 


* 


— £ • « o 3 


' t 


- 4.64 
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